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P re l imina ry  i n - f l i g h t  schedul ing  requi rements  f o r  
Skylab experiments  are being t r a n s l a t e d  i n t o  a format s u i t a b l e  
f o r  i n p u t  t o  t h e  Automated Task Scheduler  (ATS). T h i s  expe r i -  
ment d a t a  base  i s  be ing  cons t ruc t ed  t o  exp lo re  t h e  c a p a b i l i t y  
o f  t h e  ATS program t o  gene ra t e  p ro to type  c r e w  and equipment 
t i m e l i n e s  f o r  t h e  f i r s t  Skylab miss ion .  

Tasks inc luded  i n  t h e  d a t a  base  r e p r e s e n t  major 
b locks  of  c r e w  t i m e  f o r  experiments  c u r r e n t l y  a s s igned  t o  t h e  
f i r s t  Skylab mis s ion ,  w i th  t h e  excep t ion  of t h e  Apollo tele- 
scope mount (ATM) experiments ,  t h e  e a r t h  r e sources  experiment  
package (EREP), and t h r e e  c o r o l l a r y  experiments .  Task 
d e s c r i p t i o n s  f o r  t h e s e  experiments  w i l l  be  needed t o  complete 
t h e  d a t a  base .  Experiment t a s k s  are scheduled r e l a t ive  t o  an  
assumed c y c l e  o f  s l e e p i n g ,  e a t i n g ,  system housekeeping, and 
c r e w  pe r sona l  t i m e .  

\ 
1 

Types of  requirements  p r e s e n t l y  inco rpora t ed  in t h e -  

c r e w  t i m e  requi rements ,  c o n s t r a i n t s  s t a t e d  d i r e c t l y  i n  terms ' 
o f  o t h e r  t a s k s  i n  t h e  d a t a  base ,  c o n s t r a i n t s  r e l a t i v e  t o  
s p a c e c r a f t  day/night  pas ses ,  and requirements  r e l a t i v e  t o  some 
o f  t h e  major systems shared  by many experiments .  Other  r e q u i r e -  
ments t h a t  a f f e c t  schedul ing  must be added t o  t h e s e  t a s k  
d e s c r i p t i o n s  as they  become b e t t e r  de f ined .  Expansion o f  t h e  
ATS i n p u t  s t r u c t u r e  would f a c i l i t a t e  i n c o r p o r a t i o n  of  some 
t y p e s  of  experiment  requirements  t h a t  can  only  be  accounted 
f o r  i n d i r e c t l y  wi th  t h e  p r e s e n t  formats .  

d a t a  base  i n c l u d e  t h e  r equ i r ed  number of  t a s k  r e p e t i t i o n s ,  

As t h e  d a t a  b a s e  develops w i t h  u s e ,  t h e  t a s k  
d e s c r i p t i o n s  w i l l  be  modified t o  r e f l e c t  a schedu l ing  
s t r a t e g y  t h a t  meets a l l  requi rements  f o r  a maximum number 
o f  t a s k s .  Informat ion  may also b e  added t o  t h e  t a s k  d e s c r i p -  
t i o n s  t h a t  is  u s e f u l  p r i m a r i l y  f o r  subsequent  e v a l u a t i o n  of 
t h e  o u t p u t  schedule .  

S ince  schedul ing  requi rements  w i l l  be d i f f e r e n t  f o r  
each Skylab mis s ion ,  s e p a r a t e  d a t a  b a s e s  w i l l  b e  r e q u i r e d  f o r  
t h e  t w o  f i f t y - s i x  day Skylab f l i g h t s .  
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1. I n t r o d u c t i o n  

The Automated T a s k  Scheduler  (ATS) i s  a computer 
program being w r i t t e n  a t  Bellcomm by A. B. Baker and D. P .  
Nash. This  program c r e a t e s  a mis s ion  t i m e l i n e  from a set  
of t a s k  d e s c r i p t i o n s  and a predetermined t i m e  h i s t o r y  of 
miss ion  even t s .  Each t a s k  d e s c r i p t i o n  e s t a b l i s h e s  a 
p r i o r i t y ,  a minimum and maximum number of r e p e t i t i o n s ,  i f  
a p p l i c a b l e ,  c o n s t r a i n t s  on t i m e s  a t  which t h e  t a s k  may be  
scheduled ,  and r e sources  t h a t  must be  a v a i l a b l e .  

Tasks a r e  considered f o r  s chedu l ing  one-at-a-time 
i n  o r d e r  o f  p r i o r i t y .  When a t a s k  comes up f o r  s chedu l ing ,  
''windows" of pe rmis s ib l e  times are found t h a t  are c o n s i s t e n t  
w i t h  a l l  s p e c i f i e d  requirements .  I f  more than  one r e p e t i t i o n  
i s  t o  be scheduled,  "windows" are d e f i n e d  only  when t h e  
minimum number of r e p e t i t i o n s  can  be scheduled a c c e p t a b l y .  

A f t e r  f i n d i n g  a t  least  one  "window", a t a s k  i s  
scheduled  a t  t h e  ear l ies t  p e r m i s s i b l e  t i m e .  Task r e p e t i t i o n s  
a r e  scheduled r e l a t i v e  t o  t h e  f i r s t  performance o f  t h e  t a s k  
as s p e c i f i e d  i n  t h e  t a s k  d e s c r i p t i o n .  I f  no "window" e x i s t s  
f o r  a g iven  t a s k ,  t h e  schedu le r  proceeds t o  t h e  n e x t  t a s k  i n  
t h e  p r i o r i t y  o r d e r .  Thus t h e  t a s k  d e s c r i p t i o n s  comple te ly  
de te rmine  t h e  o u t p u t  of  t h e  s c h e d u l e r  f o r  a g iven  set  of 
e v e n t s  and r e source  l i m i t a t i o n s .  

The d i s c u s s i o n  of t echn iques  for r e p r e s e n t i n g  
Skylab experiment requirements  i n  t h i s  memorandum i s  based 
e x c l u s i v e l y  on t h e  t a s k - d e s c r i p t i o n  formats  provided wi th  t h e  
ATS. The o b j e c t i v e  of  t h i s  s tudy  has  been t o  e x p l o r e  methods 
f o r  us ing  t h e  p r e s e n t  formats t o  i n c o r p o r a t e  a s  many types  of 
Skylab experiment requirements  a s  p o s s i b l e  i n  t h e  o u t p u t  
schedules  gene ra t ed  by t h e  ATS. ATS t a s k - d e s c r i p t i o n  formats  
are summarized i n  Appendix A t o  i n d i c a t e  t h e  c u r r e n t  ATS 
d e f i n i t i o n  on which t h i s  memorandum i s  based. ATS i n p u t  
formats  w i l l  be f u l l y  r epor t ed  by Baker, -- e t  a l . ,  i n  t h e i r  
documentation of t h e  ATS program. 
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Appendix B presents a detailed illustration of the 
process of task description for a particular experiment, 
M092 - In-flight Lower Body Negative Pressure (LBNP). The 
appendix identifies M092 operational requirements that may 
affect scheduling and discusses one means of representing 
these requirements in the task-description formats described 
in Appendix A. 

The preliminary experiment data base contains 
less detailed task descriptions for a variety of Skylab 
experiments. An interim version of the data base is presented 
as Appendix C. A brief description follows of the experiments 
included in the data base, the types of requirements represented, 
methods used to incorporate these requirements in the 
scheduling process, and some of the primary assumptions made 
in preparing the task descriptions. 

2. Preliminary Experiment Data Base 

Task descriptions in the preliminary experiment 
data base assume a twenty-eight day Skylab mission. Time 
is blocked out at the beginning of the mission for lift-off, 
ascent, rendezvous, docking, OWS activation, and CM/SM power 
down. Similarly, time is blocked out at the end of the 
mission for Skylab deactivation,and Clu/SM power-up, separation 
from the cluster, deorbit, reentry, and landing. 

A basic twenty-four hour cycle of sleeping, eating, 
recreation, and personal hygiene is assumed for the experiment 
phases of the twenty-eight day Skylab mission. These activities 
are performed concurrently by the three flight-crew members. 
Each experiment day begins with a breakfast period that 
immediately follows sleep. A lunch period is scheduled after 
completion of the "morning" experiments, and the day ends with 
a supper, rest, and personal hygiene period that immediately 
precedes sleep. Two hours of system housekeeping is performed 
three times during the day, except when interrupted by an EVA. 

Experiment tasks presently included in the data base 
represent major blocks of crew time that must be scheduled for 
the experiments listed in Table I. As noted in the table, 
some experiment activities are not included explicitly in the 
task list because they are scheduled along with operational 
tasks such as meal periods. SL-l/SL-2 experiments that have 
not yet been included in the preliminary data base are: Apollo 
telescope mount (ATM) experiments, earth resources experiments 
(EREP), M479 - Zero-Gravity Flammability, SO63 - UV Airglow 
Horizon Photography, and TO20 - Foot-Controlled Maneuvering 
Unit. 
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TABLE I 

EXPERIMENTS INCLUDED I N  THE PRELIMINARY EXPERIMENT 

DATA BASE FOR THE TWENTY-EIGHT DAY SKYLAB MISSION 

DO08 
D O 2 1  
M092 
M093 
M131 
M 1 7 1  
M507 
M508 
M509 
M512 
s o 0 9  
SO15 
s o 1 9  
s o 2 0  
SO73 
S149 
TO03 
TO13 
TO25 
TO27 

Radiat ion i n  Spacec ra f t  
Expandable Ai r lock  Technology 
In-Fl ight  Lower Body Negat ive P r e s s u r e  
Vectorcardiogram 
Human Ves t ibu la r  Funct ion 
Metabolic A c t i v i t y  
Gravi ty  S u b s t i t u t e  Workbench 
EVA Hardware Eva lua t ion  
Astronaut  Maneuvering Equipment 
Mate r i a l s  P rocess ing  i n  Space 
Nuclear Emulsion 
Zero-G S i n g l e  Human C e l l s  
W S t e l l a r  Astronomy 
UV/X-Ray S o l a r  Photography 
Gegenschein/Zodiacal L i g h t  
P a r t i c l e  C o l l e c t i o n  
In-Fl ight  Aerosol  Analys is  
C r e w - V e h i c l e  Dis turbance  
Coronagraph Contamination Measurement 
ATM Contamination Measurement 

NOTES : 

1. Some a c t i v i t i e s  of t h e s e  experiments  a r e  assumed t o  
be a p a r t  o f  o p e r a t i o n a l  t a s k s  such as meal p e r i o d s ,  EVA, c l u s t e r  
a c t i v a t i o n ,  and c l u s t e r  d e a c t i v a t i o n .  

2 .  The fo l lowing  experiments a r e  assumed t o  be i n c o r p o r a t e d  
e n t i r e l y  i n  o t h e r  t a s k s  f o r  p re l imina ry  schedul ing .  

D O 2 4  Thermal Con t ro l  Coatings M151 T i m e  and Motion Study 
M071 Mineral  Balance M172 Body Mass Measurement 
M073 Bioassay of  Body F lu ids  M402 O r b i t a l  Workshop 
M074 Speciman Mass Measurement M487 Habi tab i l i ty /Crew Q u a r t e r s  

3. Tasks f o r  t h e  fol lowing experiments  have n o t  y e t  
been inc luded  i n  t h i s  i n t e r i m  v e r s i o n  of t h e  d a t a  base :  Apollo 
t e l e s c o p e  mount (ATM) experiments ,  e a r t h  r e s o u r c e s  experiment  
package ( E R E P ) ,  M479 - Zero-Gravity Flammabil i ty ,  SO63 - UV/ 
A i r g l o w  Horizon Photography, and TO20 - Foot-Control led Maneuvering 
U n i t .  
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Task d e s c r i p t i o n s  i n  t h e  p re l imina ry  d a t a  base  
p r e s e n t l y  i n c l u d e  t h e  r equ i r ed  number of t a s k  r e p e t i t i o n s ,  
where a p p l i c a b l e ,  c r e w - t i m e  requirements ,  c o n s t r a i n t s  s ta ted  
d i r e c t l y  i n  terms of o t h e r  t a s k s  i n  t h e  d a t a  b a s e ,  and s o m e  
r e s o u r c e  requi rements .  These t a s k  d e s c r i p t i o n s  i n c o r p o r a t e  
many assumptions as t o  how t h e  experiments  should  be scheduled  
as w e l l  as a c t u a l  c o n s t r a i n t s .  Seve ra l  examples are d i s c u s s e d  
i n  t h e  fo l lowing  s e c t i o n s .  

2 . 1  Schedul ina of Four Medical E x D e r h e n t s  

Task d e s c r i p t i o n s  f o r  t h e  fo l lowing  f o u r  medical 
experiments  r e f l e c t  cons ide rab le  p lanning  i n  t h e  manner i n  
which they  w i l l  be scheduled by t h e  ATS, so as t o  m e e t  t h e  
s t a t e d  requirements:  

M092 - I n - f l i g h t  LBNP 

M093 - Vectorcardiogram 

M131 - Human V e s t i b u l a r  Funct ion 

Mode A - Semic i r cu la r  Canal T e s t  
Mode B - S p a t i a l  L o c a l i z a t i o n  T e s t  

M171 - Metabol ic  A c t i v i t y  

Mode A - Rest ing Metabolic R a t e  and 
Bicycle  Ergometer 

Mode B*- Unsuited Maintenance and 
Constant  Work Tasks 

Mode C*- Su i t ed  Maintenance and Cons tan t  
Work Tasks 

T r i a l s  of each mode are scheduled a s  s e p a r a t e  t a s k s  t h a t  are 
r e p e a t e d  s e v e r a l  t i m e s  throughout a mission.  

T e s t  phases  o f  M092 ,  M093, and M171-Mode A must be 
preceded by a t  l eas t  t h r e e  hours of f a s t i n g  by t h e  s u b j e c t .  
Using t h e  c y c l e  of e a t i n g  and s l e e p i n g  desc r ibed  above, t r i a l s  
of t h e s e  experiments  must occur  i n  e i t h e r  t h e  l a t e  ''morning," 
t h r e e  hours  a f t e r  b r e a k f a s t ,  o r  i n  t h e  l a t e  "af te rnoon,"  t h r e e  
hour s  a f t e r  lunch.  

An a d d i t i o n a l  requirement  o f  both M092 and M171 is  
t h a t  a l l  t r i a l s  of one of  t h e s e  experiments  fo r  t h e  same 
s u b j e c t  be conducted a t  approximately t h e  same t i m e  of day. 
T h i s  requirement  has  been m e t  i n  t h e  p re l imina ry  da t a  base  
by s e l e c t i n g , a r b i t r a r i l y ,  which t r ia l s  are t o  occur  i n  the 
l a t e  "morning" and which ones i n  t h e  l a t e  "af te rnoon" .  A l l  

*Subsequent t o  w r i t i n g  t h i s  memorandum, Modes B and C 
w e r e  d e l e t e d  by MSC. 
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modes of  M 1 7 1  f o r  t w o  crewmen a r e  restricted t o  l a t e  
"morning" o p p o r t u n i t i e s  w i th  a p p r o p r i a t e l y  spaced repe-  
t i t i o n s  throughout  the mission.  T r i a l s  of M 1 7 1  f o r  t h e  
t h i r d  crewman and a l l  t r i a l s  of  M092 a r e  scheduled i n  t h e  
l a t e  "af te rnoon,  because t h e  "morning" o p p o r t u n i t i e s  are 
most ly  f i l l e d  by M 1 7 1  t r i a l s  f o r  t h e  f i r s t  t w o  crewmen. 

Although M093 t r i a l s  do n o t  have a requirement  
t o  be performed a t  approximately t h e  same t i m e  o f  day ,  t hey  
w i l l  a l so  be  scheduled i n  t h e  l a t e  "a f t e rnoon"  o p p o r t u n i t i e s  
t h e  way t h e  t a s k  d e s c r i p t i o n s  have been w r i t t e n .  C a r e  had 
t o  be t a k e n ,  however, t o  avoid c o n f l i c t s  among t h e  d i f f e r e n t  
r e q u i r e d  f r equenc ie s  f o r  r e p e t i t i o n s  of M092, M093 and M 1 7 1  
o c c u r r i n g  i n  l a t e  "af te rnoon"  o p p o r t u n i t i e s .  R e p e t i t i o n s  of 
M131 do n o t  c o n f l i c t  i n  t h e  same manner, because  these t r ia l s  
can occur  as l i t t l e  as one hour a f t e r  a meal pe r iod .  

Experiments M092, M093, M131, and M 1 7 1  u s e  equipment 
t h a t  i s  connected t o  the experiment suppor t  system CESS). 
Although t h e  ESS can only  suppor t  data c o l l e c t i o n  f o r  one 
experiment  a t  a t i m e ,  o p p o r t u n i t i e s  do e x i s t  f o r  o v e r l a p  of 
p r e p a r a t i o n  and post-experiment phases  t h a t  o n l y  invo lve  one 
crewman. I n  t h e  p re l imina ry  data  base it i s  assumed t h a t  
o v e r l a p  i n  t h e  p r e p a r a t i o n  and p o s t - t e s t  phases  of t h e s e  
experiments  i s  u n d e s i r a b l e  on  a random bas is ,  because of  
p o s s i b l e  i n t e r f e r e n c e  among crewmen i n  t h e  a r e a  of t h e  ESS.  
If planned o v e r l a p s  are d e s i r e d  i n  s p e c i f i c  p r e p a r a t i o n  and 
post-experiment  phases ,  a new t a s k  must be d e f i n e d  t o  schedule  
t w o  o r  more t r i a l s  as a u n i t .  

2 . 2  Experiments Performed i n  a S c i e n t i f i c  A i r l o c k  

A d i f f e r e n t  t y p e  of s chedu l ing  c o n s t r a i n t  i s  
i l l u s t r a t e d  by experiments  t h a t  must be mounted i n  t h e  
same s c i e n t i f i c  a i r l o c k .  Typ ica l ly  these experiments  have 
a s e t - u p  t a s k ,  s e v e r a l  obse rva t ion  t a s k s  t h a t  are scheduled 
s e p a r a t e l y ,  and a stowage t a s k .  It i s  n o t  c u r r e n t l y  p o s s i b l e  
t o  have t h e  ATS c o n s i d e r  the  s c i e n t i f i c  airlock occupied a f t e r  
t h e  se t -up  t a s k  i s  scheduled and keep it occupied up t o  t h e  
t h e  a t  w h i c h  t he  stowage t a s k  i s  scheduled.  Sequencing o f  
a l l  t a s k s  that u s e  the same scientific a b l o c k .  2s one means 
of working around t h i s  l i m i t a t i o n  of t h e  ATS. 

A s  s p e c i f i e d  i n  t h e  p r e l i m i n a r y  experiment  d a t a  
b a s e ,  a sequence of experiment t a s k s  t h a t  occupy a p a r t i c u l a r  
s c i e n t i f i c  a i r l o c k  w i l l  be  scheduled up t o  the f i r s t  t a s k  f o r  
which no o p p o r t u n i t y  e x i s t s .  S ince  t h e  program schedu les  
each task  a t  t h e  earliest  pe rmis s ib l e  t i m e ,  t h e  o u t p u t  schedule  



BELLCOMM. INC - 6 -  

w i l l  c o n t a i n  a maximum number of t a s k s  t h a t  can be scheduled 
w i t h o u t  pas s ing  ove r  any t a s k  i n  t h e  sequence.* If t h e  o v e r a l l  
sequence does n o t  schedule  completely,  subsequent  runs  of t h e  
s c h e d u l e r  program can be modified by e i t h e r  p u t t i n g  t h e s e  t a s k s  
a t  h i g h e r  p r i o r i t i e s  or  by changing t h e i r  r e l a t i v e  p o s i t i o n  i n  
t h e  sequence. 

Add i t iona l  schedul ing  problems a r e  p re sen ted  by 
Experiment SO19, UV S t e l l a r  Astronomy, which must be  inc luded  
i n  t h e  sequence of  t a s k s  for  t h e  a n t i - s o l a r  s c i e n t i f i c  a i r l o c k .  
F i r s t ,  t h i s  experiment has  a requirement  t h a t  t h e  spec t rograph  
n o t  be  mounted i n  t h e  s c i e n t i f i c  a i r l o c k  f o r  more t h a n  twelve 
hours  t o t a l  between exposures .  S ince  more t h a n  twelve hours  
e l a p s e  du r ing  supper ,  rest, s l e e p  and b r e a k f a s t  pe r iods  of t h e  
s t a n d a r d  c r e w  day assumed h e r e ,  s e t u p  and stowage t a s k s  must be 
scheduled  on t h e  same day as SO19 obse rva t ions .  

Second, t h e  experiment cannot  be  done du r ing  
maneuvering by t h e  c l u s t e r .  The c l u s t e r  normally maneuvers 
t o  a d i f f e r e n t  a t t i t u d e  on  each n i g h t  pas s  t o  dump an  accumulated 
momentum b i a s  i n  t h e  c o n t r o l  moment gy ros .  I t  i s  assumed, 
z r b i t r a r i l y ,  t h a t  t h e s e  dump m.aneuvers cannot be suspended for 
more than  one consecu t ive  n i g h t  pass  t o  permi t  schedul ing  of 
so19 .  

T o  m e e t  t h e s e  requirements  i n  t h e  p re l imina ry  
experiment  d a t a  base ,  SO19 i s  d iv ided  i n t o  s e v e r a l  sub-sequences 
t h a t  each i n c l u d e  a s e t u p  t a s k ,  t h r e e  or  a t  most f o u r  n i g h t  
p a s s  o b s e r v a t i o n s ,  and a stowage t a s k .  It would b e  advantageous 
f o r  t h e  ATS t o  schedule  each of t h e s e  sub-sequences a s  a group 
i n  t h e  same manner t h a t  r e p e t i t i o n s  of a s i n g l e  t a s k  c a n  now 
be  scheduled as a group. T h i s  approach would f o r c e  t h e  program 
t o  look f o r  a day on which a n  e n t i r e  SO19 sub-sequence could  be  
scheduled  b e f o r e  a t tempt ing  t o  schedule  any p a r t  of it. "Windows" 
would occur  f o r  t h e  s e t u p  t a s k  on ly  when t h e  o t h e r  t a s k s  i n  t h e  
sub-sequence could be scheduled accep tab ly .  

*Scheduling of each t a s k  i n  t h e  sequence i s  enabled by 
s u c c e s s f u l  schedul ing  of t h e  prev ious  t a s k  i n  t h e  sequence. 
S ince  t h e  f i r s t  t a s k  i s  n o t  enabled by a prev ious  t a s k ,  N - 1  
e n a b l e  s t a t emen t s  a r e  needed t o  p l a c e  N t a s k s  i n  th i s  type  of 
sequence. I t  i s  a l s o  p o s s i b l e  t o  s p e c i f y  a sequence by 
i n h i b i t i n g  each t a s k  r e l a t i v e  t o  a l l  o t h e r  p r i o r  tasks in the 
sequence. T h i s  approach permi ts  the program t o  go on schedul ing  
t h e  sequence a f t e r  some t a s k  has  f a i l e d  t o  schedu le ,  b u t  t h e  

number of i n h i b i t  s t a t emen t s  r e q u i r e d  i s  1 (i-1). 
N 

i = 2  
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Since  no group c a p a b i l i t y  i s  p r e s e n t l y  a v a i l a b l e  
i n  t h e  ATS i n p u t  format ,  t h e  t a s k s  i n  each SO19 sub-sequence 
a r e  enabled  s e q u e n t i a l l y  i n  t h e  same manner as o t h e r  t a s k s  
i n  t h e  o v e r a l l  sequence. The ATS w i l l  schedule  t h e  s e t u p  
t a s k  a t  t h e  ear l ies t  a v a i l a b l e  o p p o r t u n i t y ,  t hen  a t t empt  t o  
schedule  r e p e t i t i o n s  of t h e  o b s e r v a t i o n  t a s k  w i t h i n  t h e  same 
crew day. The stowage t a s k  can be scheduled wi thou t  complet ing 
a l l  r e p e t i t i o n s  of t h e  observa t ion  t a s k ,  b u t  on ly  i f  an 
o p p o r t u n i t y  s t i l l  e x i s t s  on  t h e  same c r e w  day. F a i l u r e  t o  
schedule  t h e  stowage t a s k  w i l l  t e r m i n a t e  schedul ing  of t h e  
remaining t a s k s  i n  t h e  o v e r a l l  sequence. 

2.3 Maneuvering Experiments 

Experiment M509, Astronaut  Maneuvering Equipment, 
u s e s  n i t r o g e n  gas  as a p r o p e l l a n t  du r ing  f r e e - f l i g h t  t r i a l s .  
Dumping of excess  n i t r o g e n  i n t o  t h e  c a b i n  atmosphere,  which 
raises t h e  t o t a l  cab in  p r e s s u r e ,  must be spaced t o  permit  a 
s u f f i c i e n t  flow of oxygen over t i m e  t o  m a i n t a i n  an  a c c e p t a b l e  
p a r t i a l  p r e s s u r e  of oxygen. MSC i s  c u r r e n t l y  schedul ing  M509 
as s i x  runs  on t h e  f i r s t  Skylab miss ion .  A minimum of two t o  
f i v e  days i s  r e q u i r e d  between runs ,  depending upon t h e  amount 
of f r e e  f l i g h t  i n  each run.  

I n  t h e  pre l iminary  d a t a  base ,  M509 i s  p resen ted  as 
s i x  d i s t i n c t  t a s k s  t h a t  must be scheduled s e q u e n t i a l l y ,  l e a v i n g  
t h e  r e q u i r e d  number of days between runs .  T r i a l s  of  T 0 2 0 ,  
Foot-Control led Maneuvering Un i t ,  would have been added t o  t h e  
sequence of M509 runs  i f  TO20 had been inc luded  i n  t h e  d a t a  
b a s e ,  s i n c e  TO20 a l s o  r e l e a s e s  n i t r o g e n  i n  t h e  f r e e - f l i g h t  
mode. The sequence assumed f o r  M509 spans a m i n i m u m  of twenty- 
one days,  so i t  i s  u n l i k e l y  t h a t  TO20 t r i a l s  could be completed 
f o r  even one s u b j e c t  on t h e  twenty-eight  day mis s ion ,  assuming 
t h a t  a l l  of M509 i s  scheduled. 

The M509 maneuvering u n i t  releases oxygen i n t o  t h e  
c a b i n  atmosphere dur ing  t e t h e r e d  f l i g h t ,  a s  does t h e  p r e s s u r i z e d  
space  s u i t  worn by t h e  s u b j e c t  i n  one mode of t h e  experiment .  
The primary c o n s t r a i n t  on excess oxygen i s  avoidance of over-  
p r e s s u r e s  t h a t  may a c t u a t e  t h e  cab in -p res su re  r e l i e f  va lve .  
I t  appears  t h a t  o t h e r  t a s k s  i n  t h e  d a t a  base  t h a t  release 
oxygen i n t o  t h e  cabin  atmosphere can be  scheduled between runs  
of M509 wi thou t  exceeding t h e s e  l i m i t s ,  b u t  exact c o n s t r a i n t s  
are s t i l l  n o t  def ined .  

J u d i c i o u s  schedul ing of  o t h e r  t a s k s  t h a t  release 
oxygen i n t o  t h e  cab in  atmosphere may somewhat reduce t h e  r e q u i r e d  
t i m e  d e l a y  between f r e e - f l i g h t  modes of M509. T h e  c a p a b i l i t y  
does n o t  e x i s t  t o  account f o r  t h i s  e f f e c t  d i r e c t l y  i n  t h e  ATS 
program, however. One would have t o  f u r t h e r  s t r u c t u r e  t h e  
sequence of  t a s k s  d e s i r e d  v i a  t h e  t a s k  d e s c r i p t i o n s ,  or f i n d  
a combination of p r i o r i t i e s  and o t h e r  c o n s t r a i n t s  that  produce 
an a c c e p t a b l e  schedule .  
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T r i a l s  of M509 cannot be run  s imul taneous ly  w i t h  t h e  . 
OWS phase of  Experiment T013, C r e w  Vehic le  Dis turbance ,  which 
i n v o l v e s  crew members i n  t h e  same g e n e r a l  volume. S inke  bo th  
experiments  r e q u i r e  a t  l e a s t  t w o  crewmen throughout ,  no s p e c i a l  
p r o v i s i o n  i s  needed t o  m e e t  t h i s  requi rement .  

3. Discuss ion  of t h e  P r e s e n t  S t a t u s  of Task D e s c r i p t i o n s  

The t a s k  sequences and o t h e r  techniques  d e s c r i b e d  
above t a k e  c a r e  of  many p o t e n t i a l  c o n f l i c t s  among t a s k s  t h a t  
are c o n s t r a i n e d  r e l a t i v e  t o  one a n o t h e r .  Requirements such 
as e lec t r ica l  power, d a t a  r eco rd ing ,  a t t i t u d e  s t a b i l i z a t i o n ,  
and u s e  of o p e r a t i o n a l  cameras must s t i l l  be  accounted f o r  i n  
t h e  i n d i v i d u a l  t a s k  d e s c r i p t i o n s ,  however, s i n c e  many d i f f e r e n t  
t ypes  of  t a s k s  may s h a r e  t h e s e  r e s o u r c e s .  Although r e p r e s e n t a -  
t i o n  of t h e s e  requirements  i n  t h e  t a s k - d e s c r i p t i o n  format  i s  
d i s c u s s e d  i n  Appendix B ,  they have n o t  a l l  been i n c o r p o r a t e d  i n  
t h e  p re l imina ry  d a t a  base  i n  Appendix C.  
r equi rements  may also be i d e n t i f i e d  t h a t  should be i n c o r p o r a t e d  
i n  t h e  d a t a  b a s e ,  because they a f f e c t  schedul ing  of  t h e  t a s k s  
h c l u d e d .  

Other  t y p e s  of 

P o i n t i n g  and a t t i t u d e - s t a b i l i z a t i o n  requirements  
cannot  be  handled d i r e c t l y  wi th  t h e  p r e s e n t  ATS t a s k - d e s c r i p t i o n  
formats .  For t h e  experiments i nc luded  i n  t h e  p re l imina ry  d a t a  
base ,  however, on ly  minor d e v i a t i o n s  from the c l u s t e r ' s  normal 
s o l a r - i n e r t i a l  a t t i t u d e  hold  occur  du r ing  CMG momentum dump 
sequences o r  a programmed p o i n t i n g  b i a s  f o r  SO20 o r  T025. 
Suspension of  momentum dumps du r ing  SO19, UV S t e l l a r  Astronomy, 
and S073, Gegenschein/Zodiacal L i g h t ,  i s  provided f o r  i n d i r e c t l y  
by schedu l ing  these experiment t r i a l s  on non-consecutive n i g h t  
pas ses .  P e r c e p t i b l e  a c c e l e r a t i o n s  cannot  be  t o l e r a t e d  du r ing  
some medical  experiments ,  and no p r o v i s i o n s  have been made t o  
avoid  t h i s  problem. Lack of  p o i n t i n g  requirements  may be a more 
s e r i o u s  problem i n  schedul ing t h e  p r e s e n t  l i s t  of experiments  
a long  w i t h  Apollo t e l e s c o p e  mount (ATM) experiments and t h e  
e a r t h  r e s o u r c e s  experiment package (EREP) . 

C r e w  t i m e  and o t h e r  r e s o u r c e s  needed t o  suppor t  
photography f o r  Experiment M151, T i m e  and Motion Study,  have 
a l so  n o t  been inco rpora t ed  i n  t h e  p re l imina ry  d a t a  base .  
Although t h e  a c t u a l  photography does n o t  add any t i m e  t o  t h e  
p o r t i o n s  of  o t h e r  experiments t o  be  photographed, a d d i t i o n a l  
p r e p a r a t i o n  and pos t -opera t ion  t i m e  are r e q u i r e d  f o r  each 
photographic  sequence. The amount of t i m e  r e q u i r e d  t o  p r e p a r e  
f o r  any one sequence depends upon whether a camera and p o r t a b l e  
f l o o d  l i g h t  are a l r e a d y  mounted i n  t h e  correct l o c a t i o n ,  whether 
a u s a b l e  f i l m  magazine and l e n s  are a l r e a d y  mounted on t h e  camera, 
and whether t h e  camera has  been j u s t  used f o r  a s i m i l a r  sequence. 
One s o l u t i o n  t o  t h i s  problem i s  d i s c u s s e d  i n  Appendix B.  A 
second p o t e n t i a l  s o l u t i o n  would r e q u i r e  updat ing  t h e  M151 
p r e p a r a t i o n  times e n t e r e d  i n  the a p p r o p r i a t e  t a s k  d e s c r i p t i o n s  
a f t e r  examining a previous  ou tpu t  of  t h e  schedu le r .  
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I n  many cases where requirements  cannot  be  cons ide red  
d i r e c t l y  i n  t h e  schedul ing  p rocess ,  it i s  advantageous t o  add 
in fo rma t ion  i n  t h e  t a s k  d e s c r i p t i o n s  f o r  u se  i n  reviewing t h e  
o u t p u t  schedule .  I t  would be p o s s i b l e  w i t h  t h e  p r e s e n t  t a sk -  
d e s c r i p t i o n  format ,  f o r  example, t o  b u i l d  up a t i m e  h i s t o r y  
of a l l  gas r e l e a s e d  i n t o  t h e  c a b i n  o r  dumped t o  space  by t h e  
t a s k s  be ing  scheduled.  This  d a t a  would p rov ide  a p a r t i a l  i n p u t  
t o  subsequent  a n a l y s i s  of  t h e  t o t a l  p r e s s u r e  and component 
p a r t i a l  p r e s s u r e s  of  t h e  cabin atmosphere over t i m e .  

Other  f a c t o r s  t h a t  must be reviewed as a s e p a r a t e  
a n a l y s i s  i n c l u d e  t h e  thermal  environment i n  t h e  s p a c e c r a f t  
and t h e  a l l o c a t i o n  of p a r t i c u l a r  s t a t i o n  passes  t o  p l a y i n g  
back a s p e c i f i c  on-board t ape  r e c o r d e r .  Any c o n f l i c t s  between 
t h e  o u t p u t  schedule  and t h e  requirements  i n  t h e s e  areas must 
be corrected by subsequent  manipulat ion of  t h e  t a s k - d e s c r i p t i o n s  
t o  ach ieve  a s a t i s f a c t o r y  schedule .  

4 .  Conclusion 

Experiment requirements  cons idered  for  t h e  p re l imina ry  
experiment  d a t a  base can b e  accounted f o r  i n  t h e  a v a i l a b l e  ATS 
t a s k - d e s c r i p t i o n  format wi th  s u f f i c i e n t  s t r u c t u r i n g  o f  r e l a t e d  
groups  of  t a s k s .  Expansion of t h e  i n p u t  c a p a b i l i t y  would pe rmi t  
a more direct  expres s ion  of  some requirements  and a d d i t i o n a l  
t a s k  groupings t h a t  would be u s e f u l  f o r  schedul ing .  F l e x i b i l i t y  
i n  grouping t a s k s  would permit  more d i r ec t  c o n t r o l  ove r  
s chedu le r  a c t i o n  and reduce t h e  number of runs  r e q u i r e d  t o  
o b t a i n  a f u l l  schedule  when d i f f i c u l t y  i s  encountered i n  
schedul ing  some t a s k s .  

Much work remains t o  be done on t h e  p re l imina ry  d a t a  
b a s e  be fo re  i t  can be used t o  g e n e r a t e  a r ea l i s t i c  schedule  
f o r  t h e  twenty-eight  day Skylab miss ion .  Steps r e q u i r e d .  i n  
working toward t h i s  o b j e c t i v e  inc lude :  

1. Addi t ion  o f  t a s k  d e s c r i p t i o n s  f o r  Apollo t e l e s c o p e  
mount (ATM) experiments ,  t h e  e a r t h  r e s o u r c e s  
experiment  package ( E R E P ) ,  and t h r e e  a d d i t i o n a l  
c o r r o l a r y  experiments a s s igned  t o  t h i s  miss ion .  

2 .  I d e n t i f i c a t i o n  and i n c o r p o r a t i o n  of remaining 
o p e r a t i o n a l  and experiment requirements  t h a t  a f f e c t  
t h e  schedul ing  of t a s k s  i n  t h e  t i m e l i n e .  

3 .  Maintenance of up-to-date requi rements  i n  t h e  
t a s k  d e s c r i p t i o n s ,  and 

4 .  Modif ica t ion  of the  t a s k  d e s c r i p t i o n s  between 
success ive  runs  of t h e  ATS program t o  o b t a i n  a 
schedule  t h a t  meets a l l  requi rements  f o r  a 
m a x i m u m  number o f  a s s igned  t a s k s .  
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Since scheduling requirements will be different for 
each Skylab mission, separate data bases will be required for 
the two fifty-six day Skylab flights. 

i 1025-BHC-li B. H. Crane 

Attachments 

. 
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APPENDIX A 

ATS FORMATS FOR TASK DESCRIPTIONS 

The ATS task-description formats summarized in this 
Appendix were supplied by A. B. Baker as inputs to this study. 
They have been updated as the study progressed to reflect the 
present status of the program. Only sufficient information is 
presented here to clarify subsequent discussion and illustra- 
tion of the task description format in Appendix B and Appendix C. 

Each task to be scheduled by the ATS is defined by 
a name, a set of task-description statements, and a time 
variable (internal to the program) to which the task-description 
statements are keyed. This time variable is called the "start 
time" in the following discussion for descriptive purposes, 
since it is often chosen at the beginning of some phase of the 
task. 
associated with a task can occur in any position relative to 
the arbitrary ''start time", depending upon the times entered 
in the task-description statements. 

Crew-time requirements and other resource requirements 

Task-description formats presently available in the 
These formats are punched ATS program are shown in Table 11. 

onto cards for input to the ATS. Each statement consists of 
a set of identifier fields and a set of data fields. The first 
identifier field is always the name of the task to which the 
statement belongs. Subsequent identifier fields include numerical 
values for some requirements and times at which the requirements 
apply, where applicable. 

The major functions of each type of card are briefly 
described in the following paragraphs. 
for task description are summarized in Table 11. 

More detailed rules 

1. Priority card - Each task description begins with 
a priority, which may be entered by means of a priority card. 
The priority number assigned to each task determines the 
order in which it will be considered for scheduling by the 
ATS. Tasks with the lowest priority numbers are scheduled 
first when opportunities exist. 
number are considered for scheduling in the order in which 
they were originally placed in the data bank. 
may be inserted with a zero priority, and no attempt is made 
to schedule it. 

Tasks with the same priority 

A dummy task 
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2.  Objective card - The second type of information 
in a task description is always an objective, which may be 
entered by means of an objective card. The objective card 
must specify both a minimum and a maximum number of task 
performances that the program should attempt to schedule. 
If the minimum number of repetitions cannot be scheduled, 
the program will go on to the next task in the priority 
order without scheduling any performances of this one. 

Two optional data fields also exist on an objective 
card for tasks that are to be repeated. They may be used as 
follows: 

a. Two values of time in these data 
fields specify (1) a desired 
frequency for "start times" of 
the repetitions, and ( 2 )  a per- 
missible deviation from this 
frequency for each "start time". 

b. A time and the word "MIN" written 
into these data fields specify a 
minimum time between "start times" 
of the repetitions. 

When the optional data fields are left blank, 
repetitions are scheduled as close together as possible, 
consistent with available opportunities. 
the same task is not permitted to have any of its resource 
requirements overlap in time with any resource requirements 
of the previous performance, as presently implemented. Many 
tasks will have a minimum and maximum objective of one, in 
which case entries in the optional data fields are not 
allowed. A zero objective is a l so  permissible, having the 
same net result as a zero priority; no attempt will be made 
to schedule this task. 

A repetition of 

3 .  Time card - A time card makes a direct specification 
of ''start time windows" for the task named in the identifier 
field, using the same time scale as the scheduler. This time 
scale begins at some basic reference time such as lift-off of 
a manned mission. Each pair of times in the data fields of a 
time card specify an interval in which the task named in the 
identifier field can be scheduled. If an odd number of times 
are entered in the data fields, the last interval ends at the 
end of the mission. 

4 .  Enable card - The function of an enable card is 
very similar to a time card, except that ''windows" for the 
task named in the first identifier field are defined relative 
to the "start time" of a second task identifier, which is of 
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h i g h e r  p r i o r i t y .  These "windows" e x i s t  on ly  i f  t h e  h ighe r  
p r i o r i t y  t a s k  has  been p rev ious ly  scheduled.  An unsuccess-  
f u l  a t t empt  t o  schedule  t h a t  t a s k  p rec ludes  schedul ing  of  
a l l  lower p r i o r i t y  t a s k s  enabled by it. 

I n  c a s e  more t h a n  one r e p e t i t i o n  of t h e  h i g h e r  
p r i o r i t y  t a s k  i s  scheduled ,  "windows" s p e c i f i e d  by an e n a b l e  
c a r d  f o r  a lower p r i o r i t y  t a sk  a r e  opened r e l a t i v e  t o  each 
r e p e t i t i o n .  The o p t i o n  a l s o  e x i s t s  i n  t h e  p r e s e n t  program 
t o  s p e c i f y  t h a t  t h e  l o w e r  p r i o r i t y  t a s k  i s  enabled only  by 
t h e  l a s t  r e p e t i t i o n  of t h e  higher  p r i o r i t y  t a s k  t h a t  has  been 
scheduled.  

5 .  I n h i b i t  c a r d  - An i n h i b i t  c a r d  s p e c i f i e s  an i n t e r v a l  
i n  which it i s  n o t  pe rmis s ib l e  t o  schedule  t h e  f i r s t  t a s k  named 
i n  t h e  i d e n t i f i e r  f i e l d s .  A s  i n  an enab le  c a r d ,  t i m e s  e n t e r e d  
i n  t h e  d a t a  f i e l d s  of an i n h i b i t  c a r d  are measured r e l a t ive  t o  
t h e  ' ' s t a r t  t i m e "  of a second t a s k  named i n  t h e  i d e n t i f i e r  f i e l d s ,  
which must be of h ighe r  p r i o r i t y .  Only one i n t e r v a l  may be 
s p e c i f i e d  i n  t h e  d a t a  f i e l d s  o f  each i n h i b i t  c a r d ,  however. 

The f i r s t  t a s k  i n  t h e  i d e n t i f i e r  f i e l d s  i s  i n h i b i t e d  
r e l a t i v e  t o  a l l  r e p e t i t i o n s  of t h e  second t a s k ,  where a p p l i c a b l e ,  
w i thou t  t h e  o p t i o n  of s e l e c t i n g  on ly  t h e  l a s t  one.  An unsuccess- 
f u l  a t t empt  t o  schedule  t h e  h ighe r  p r i o r i t y  t a s k  i n  t h i s  case 
does  n o t  a f f e c t  schedul ing  of t h e  lower p r i o r i t y  t a s k .  The 
i n h i b i t  c a r d  simply does not  apply .  

6 .  Resource c a r d  - A r e s o u r c e  c a r d  s ta tes  a requirement  
t h a t  a given r e source  be a v a i l a b l e  over a s p e c i f i e d  i n t e r v a l  
r e l a t i v e  t o  t h e  " s t a r t  t i m e "  of t h e  t a s k  named i n  t h e  i d e n t i f i e r  
f i e l d .  D i f f e r e n t  t ypes  of resource  c a r d s  are d i s t i n g u i s h e d  by 
t h e  manner i n  which t h e  resource  name i n  t h e  i d e n t i f i e r  f i e l d s  
h a s  been de f ined  t o  t h e  program i n  s e p a r a t e  i n p u t  d a t a .  Three 
t y p e s  of r e s o u r c e  are p o s s i b l e  i n  t h e  p r e s e n t  program. 

The f i r s t  type  may be shared  by any number of t a s k s  
w i thou t  c o n f l i c t .  I n  t h i s  case  t h e  p r e s e n t  program r e q u i r e s  
t h a t  a t i m e  h i s t o r y  of b inary  in fo rma t ion  be r ead  i n  a s  i n p u t  
d a t a ,  such as i n t e r v a l s  over which t h e  sun i s  v i s i b l e t i o m  t h e  
s p a c e c r a f t .  Requirements a re  compared wi th  t h e  i n p u t  d a t a  t o  
de te rmine  t h e  i n d i v i d u a l  " s t a r t  t i m e "  windows d e f i n e d  by each 
requi rement .  The n e g a t i v e  of t h e  r e s o u r c e  may a l s o  be named on 
t h e  r e source  c a r d  as a t a s k  requirement .  

The second type  of r e s o u r c e  i s  t o t a l l y  occupied by a 
t a s k  over  some i n t e r v a l ,  so  t h a t  no o t h e r  t a s k  may occupy it 
ove r  t h e  same i n t e r v a l .  Examples a r e  a crew member o r  a p i e c e  
of equipment r e q u i r e d  t o  perform a t a s k .  A t i m e  h i s t o r y  of  
commitments f o r  each o f  these  r e s o u r c e s  i s  b u i l t  up a s  t a s k s  
a r e  scheduled.  " S t a r t  t i m e  windows" c r e a t e d  by t h i s  t ype  of 
r e s o u r c e  requirement  depend upon t h e  o r d e r  i n  which t h e  t a s k  
i s  scheduled re la t ive  t o  o t h e r  t a s k s  w i th  s imi la r  requi rements .  
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.. The third type of resource is used at a specified 
rate over a given interval of time, such as electrical power. 
Commitments for this type of resource represent the sum of all 
rates applicable over each interval with distinct requirements. 
A limit is provided as input data that cannot be exceeded in 
scheduling tasks. A rate resource may also be used to count 
the number of items such as a camera or portable light in use 
at any time relative to the number available for use on each 
mission. 

7. Amount card - An amount card states a requirement 
that a given quantity of a consumable be available to perform 
a task. As presently implemented, a total quantity of the 
consumables is allocated for each mission. This initial 
quantity is used up as tasks are scheduled by the amount of 
each task requirement. Scheduling is constrained only by 
a requirement that would fully deplete the remaining quantity 
at any point in the scheduling process. 

A task description is initially entered into the 
computer as a set of input cards with distinct identifier 
fields. These cards may be distributed randomly throughout 
the input deck, as long as the first information to be read 
for a new task is a priority and an objective in that order. 
The computer assembles the information for each task into 
a linked structure, called a task tree, in the order in which 
it is encountered in the input deck. 

Input cards may modify as well as add to information 
that has previously been read into a task tree, according to 
the following rules: 

1. A card with an identifier field not previously 
encountered is added to a task description. 

2. A card with a previously established identifier 
field and new data will simply replace the pre- 
vious statement. 

3 .  A card with a previously established identifier 
field and the word "DELETE" in place of data 
fields will cancel the previous statement. 

Equivalence card - An equivalence card provides a 
means of creating a new task description by reading statements 
previously submitted under a different task name. When an 
equivalence card is encountered, the priority and objective 
that begin the previously entered task description are auto- 
matically read first into the new task description, according 
to the rules. Only the information in the previously-entered task 
description at the time the equivalence is encountered will be 
read into the new task description. 
may be added to or modified by subsequent cards without 
affecting the other. 

Either task description 
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The option exists to read an input deck onto a 
data bank that is stored by the computer. 
is run, this data bank or a portion of it may be read as 
the first part of the input data. Data cards submitted with 
the scheduler run are treated as additions, modifications, or 
deletions to the data bank, as though they had been supplied 
at the end of the original deck. The cards submitted with 
the scheduler run apply only for that run, however. Permanent 
edits to the data bank are made in a separate run for this 
purpose. 

When a schedule 
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TABLE I1 

TASK-DESCRIPTION FORMATS 

Card N a m e  I d e n t i f i e r  F i e lds  

Equivalence - card :  Task i / E Q U I V ,  

P r i o r i t y  ca rd :  

O b  j ec t i v e  

T i m e  card: -- 

c a r d  : 

Enable card: 

I n h i b i t  c a r d :  

Resource card: 

Amount c a r d :  

Task i / P R I ,  

Task i / O B J E C ,  

Task i /TIME, 

Task i/ENABLE, Task j ,  

Task i / I N H I B ,  Task j ,  

Data F i e l d s  

Task  j 
K 

Task i / R E S ,  Resource name, t l , t 2 , R  

Task i/AMOUNT, Resource name, 9 

D e f i n i t i o n  of Symbols: 

Task  i t  Task j -- Task names made up of any combination of .  
s i x  le t ters  o r  numbers. 

Resource name -- Resource names made up of any combination 
of  s i x  l e t t e r s .  * 

K, M, N -- Non-negative i n t e g e r s :  

R - An ass igned  v a l u e  of p r i o r i t y  
M - The minimum number of r e p e t i t i o n s  d e s i r e d  
N - T h e  maximum number of r e p e t i t i o n s  desired 

R -- A rate a t  w h i c h  t he  r e s o u r c e  i s  used by Task i 

*More than  one c a r d  may b e  needed for  t h e  same re source  
i n  some c a s e s ,  b u t  m u l t i p l e  ca rds  f o r  t h e  same r e s o u r c e  name 
have t h e  same i d e n t i f i e r  f ie lds .  
i n t e g e r s  I, 2 ,  3 ,  . . ., 9 may be added t o  r e s o u r c e  names of 
f i ve  le t te rs  o r  less ( i . e . ,  AMPWRl, AMPWR2). The program 
i n t e r p r e t s  such  c a r d s  as having d i s t i n c t  i d e n t i f i e r  f i e l d s ,  
b u t  t h e  r e s o u r c e  names are i n t e r p r e t e d  as the same resource .  
A l t e r n a t i v e s  t o  t h i s  procedure are under c o n s i d e r a t i o n .  

To g e t  around t h i s  problem, 
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Q -- An amount of t h e  r e s o u r c e  used by Task i 

t -- T i m e  i n  days,  hour s ,  and minutes  expressed  
i n  t h e  gene ra l  format:  xx:xx:xx 

- A minimum t i m e  between " s t a r t  t i m e s "  tm f o r  r e p e t i t i o n s  of Task i 

tf - A d e s i r e d  i n t e r v a l  between " s t a r t  t i m e s "  
f o r  r e p e t i t i o n s  of Task  i 

t6 - An a l l o w a b l e  d e v i a t i o n  (+ or -1 from 
t h e  tf c e n t e r s  f o r  r e p e t i t i o n s  of Task i 

-- Lower and upper bounds on i n t e r v a l s  of t i m e ,  
which are i n t e r p r e t e d  as follows f o r  each 
c a r d :  

(1) T i m e  card:  A " w i n d o w "  of p e r m i s s i b l e  -- 
" s t a r t  t i m e s "  f o r  Task  i - t i m e s  a r e  
measured f r o m  some basic r e f e r e n c e  t i m e  
such as l i f t - o f f  of a manned miss ion .  

( 2 )  Enable card :  A "window" of p e r m i s s i b l e  
" s t a r t  t i m e s "  f o r  Task i - t i m e s  are 
measured f r o m  t h e  " s t a r t  t i m e "  of T a s k  j .  

(3 )  I n h i b i t  ca rd :  An i n t e r v a l  i n  which t h e  
" s t a r t  t i m e "  of Task i i s  n o t  pe rmi t t ed  t o  
be scheduled - t i m e s  a r e  measured from t h e  
' ' s t a r t  t i m e "  of Task j .  

( 4 )  Resource ca rd :  An i n t e r v a l  over  which t h e  
s t a t e d  r e source  i s  r e q u i r e d  - t i m e s  a r e  
measured f r o m  the " s t a r t  t i m e "  of Task  i. 

Rules  f o r  Task D e s c r i p t i o n  

1. Only one card w i t h  the  same i d e n t i f i e r  f i e l d  a p p l i e s .  
A second c a r d  w i t h  t h e  same i d e n t i f i e r  f i e l d  i s  i n t e r p r e t e d  a s  
a rep lacement ,  u n l e s s  it i s  a delete c a r d .  

2 .  A s p e c i f i c  t a s k  name must be used f i r s t  i n  t h e  
i d e n t i f i e r  f i e l d  of e i t h e r  an equ iva lence  c a r d  o r  a p r i o r i t y  
ca rd .  

3 .  I f  a t a s k  name i s  in t roduced  by an equiva lence  c a r d ,  
t h e  t a s k  named i n  t he  d a t a  f i e l d  must a l r e a d y  be i n  t h e  d a t a  
bank. Cards p r e v i o u s l y  en te red  f o r  t h a t  t a s k  are a u t o m a t i c a l l y  
r e a d  w i t h  t h e  new t a s k  name. O t h e r  cards fo r  either t a s k  may 
follow, however, i n  any desired order.  
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4 .  I f  a t a s k  name is  in t roduced  by a p r i o r i t y  c a r d ,  t h e  
n e x t  c a r d  t h a t  beg ins  wi th  t h i s  t a s k  name must be an o b j e c t i v e  
ca rd .  Five o p t i o n s  a r e  c u r r e n t l y  a v a i l a b l e  for a t a s k  o b j e c t i v e :  

a. 

b.  

C.  

d. 

e .  

5. 

N o  t r i a l s  are t o  be scheduled  ( t h e  f irst  t w o  d a t a  
f i e l d s  c o n t a i n  a zero) .  

One t r i a l  i s  t o  be scheduled ( t h e  f irst  t w o  data  
f i e l d s  c o n t a i n  a one ) .  

Two or more t r i a l s  a r e  t o  be  scheduled i n  t h e  n e a r e s t  
a v a i l a b l e  o p p o r t u n i t i e s  w i t h o u t  ove r l app ing  any of 
t h e  r e s o u r c e  requi rements  l i s t e d  under t h i s  t a s k  ( t h e  
f i r s t  t w o  d a t a  f i e l d s  s p e c i f y  t h e  minimum and maximum 
number o f  t r i a l s  d e s i r e d .  

Two o r  more t r i a l s  a r e  t o  be scheduled a t  a minimum 
s p e c i f i e d  i n t e r v a l  between ' ' s tar t  times" b u t  n o t  
closer t h a n  t h e y  would be under (c) above ( t h e  f i r s t  
t w o  data  f i e l d s  s p e c i f y  the  minimum and maximum 
number of t r i a l s  d e s i r e d ,  the  t h i r d  d a t a  f i e l d  
c o n t a i n s  the  m i n i m u m  time between " s t a r t  t i m e s , "  and 
t h e  f o u r t h  data  f i e l d  c o n t a i n s  t h e  word " M I N " )  . 
Two o r  more t r i a l s  a r e  t o  be scheduled a t  a des igna ted  
frequency p l u s  o r  minus a g i v e n  t o l e r a n c e  on each 
"s tar t  t i m e "  ( t h e  f i r s t  t w o  d a t a  f i e l d s  s p e c i f y  t h e  
minimum and maximum number of t r i a l s  d e s i r e d ,  the  
t h i r d  d a t a  f i e l d  c o n t a i n s  t h e  f requency ,  and the  
f o u r t h  data  f i e l d  c o n t a i n s  t h e  t o l e r a n c e ) .  

I Any number of t a s k - d e s c r i p t i o n  c a r d s  may fo l low an 
o b j e c t i v e  c a r d  for  t h e  same t a s k  i n  any desired o r d e r ,  excep t  
an equiva lence  card. 

6. The data  f i e l d  of  a t i m e  c a r d  o r  an enab le  c a r d  may 
s p e c i f y  m u l t i p l e  "windows" f o r  t h e  "s ta r t  t i m e "  of t h e  t a s k  
named i n  t h e  i d e n t i f i e r  f i e l d .  I f  an  odd number of t i m e s  are 
s p e c i f i e d ,  t h e  end of t h e  l a s t  ''window" i s  p u t  a t  t h e  end of  
t h e  miss ion .  

7. T h e  second t a s k  i n  t h e  i d e n t i f i e r  f i e l d s  of an enab le  
c a r d  o r  an i n h i b i t  card should be of h i g h e r  p r i o r i t y  than  t h e  
f i r s t  t ask  i d e n t i f i e r .  For an e n a b l e  card o n l y ,  t h i s  t a s k  name 
may be  preceded by I' (LAST) ' I ,  r e s t r i c t i n g  t h e  a p p l i c a b i l i t y  of  
t h e  e n a b l e  card t o  t h e  l a s t  r e p e t i t i o n  of  t h e  h ighe r  p r i o r i t y  
t a s k  t h a t  has p r e v i o u s l y  been  scheduled.  
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8 .  The resource named on a resource card may be one of 
three types: 

a. Binary, ephemeris-related resources (input data) 

b. Binary commitment resources (scheduled) 

c. Numeric, rate-type resources Cscheduledl 

A rate specification must appear as the last field of the 
resource card for a rate-type resource; otherwise, this field 
must be blank. 

9. The name of a binary resource from an ephemeris tape 
may be preceded by "(NOT)" on a resource card, indicating the 
negative of this resource (e.g., (NOT) DAY"). 

10. The designation "ANY" can be substituted for the 
name of a specific crewman in writing crew-time requirements 
in order to select any available crewman to perform a task. 
If specific crewmen are also named in the same task description, 
however, the specific crew requirement should come first. 
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A P P E N D I X  B 

ILLUSTRATION OF THE TASK DESCRIPTION 

FORMAT FOR EXPERIMENT M092 - IN-FLIGHT 
LOWER BODY NEGATIVE PRESSURE (LBNP) 

Experiment M092 r e q u i r e s  t h a t  a set  of  lower body 
n e g a t i v e  p r e s s u r e  (LBNP) tests be c a r r i e d  o u t  on each  of  t h e  
t h r e e  crewmen p e r i o d i c a l l y  throughout  t h e  miss ion .  Each t e s t  
may be  scheduled as a s i n g l e  t a s k  t h a t  i n c l u d e s  p r e p a r a t i o n ,  
tes t  phases ,  and a p o s t - t e s t  phase.  These  t a s k s  are i d e n t i c a l ,  
e x c e p t  t h a t  d i f f e r e n t  c r e w  members s e r v e  a s  s u b j e c t  and 
obse rve r .  

Requirements of an  M092 t r i a l  t h a t  may be  of i n t e r e s t  
i n  s chedu l ing  are summarized under t h e  fo l lowing  t e n  c a t e g o r i e s  
i n  t h i s  d i s c u s s i o n :  

1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

8 .  

9 .  

1 0 .  

C r e w  a c t i v i t i e s  

R e l a t i o n s h i p  t o  o t h e r  t a s k s  

Mission e v e n t s  

P o i n t i n g  and a t t i t u d e  c o n t r o l  

Equipment 

Data 

Electr ical  power 

L igh t ing  

Thermal 

G a s  and f l u i d .  

Each s e c t i o n  c o n t a i n s  a b r i e f  s t a t e m e n t  of  requi rements  i n  t h a t  
c a t e g o r y  fol lowed by an exp lana t ion  of how t h e s e  requi rements  
can be  r e p r e s e n t e d  i n  t h e  ATS i n p u t  format  d e s c r i b e d  i n  Appen- 
d i x  A. 

Table  I11 shows a sample t a s k  d e s c r i p t i o n  f o r  an M092 
t r i a l .  Each s t a t emen t  i s  cross - re ferenced  t o  one or  more of 
t h e  t e n  s e c t i o n s  t h a t  e x p l a i n s  t h e  requi rements  and any s p e c i a l  
assumptions used i n  r e p r e s e n t i n g  them. Although some schedu l ing  
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decisions are implicit in this task description, they are 
introduced only as one means of accounting for the stated 
requirements. 

Appendix C presents a somewhat different task 
description for M092 that is tailored to the particular 
scheduling assumptions and level of detail incorporated 
in the preliminary data base. 

1. Crew Activities 

1.1 Requirements 

Each trial of M092 requires that one crewman 
serve as subject and a second crewman serve as observer 
during the following activities: 

25 minutes of preparation, 

8 minutes of calibration and checkout, 

15 minutes of data collection at negative pressure, 

5 minutes of recovery from the reduced-pressure 
phase, and 

15 minutes of deinstrumentation of the subject. 

An additional 8 minutes of cleanup and stowage requires only 
one crewman. The 28 minutes of calibration, checkout, nega- 
tive pressure, and recovery are referred to as "test phases'' 
in the following discussion. 

Each crewman must serve as subject in a minimum of 
five M092 trials during a Skylab mission. Presumably the five 
trials for each man are to be spaced fairly evenly throughout 
the mission. An additional requirement is that different 
trials for the same subject are to be scheduled as nearly 
as possible at the same time of day. 

An astronaut physician was presumed to be required 
as the observer unless he is serving as subject.* 9 second 
crewman is trained to be an observer when the astronaut physician 
is serving as subject. 

*This requirement has recently been deleted by MSC. 
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Photography of some p o r t i o n s  of  M092 i s  r e q u i r e d  
by Experiment M151, T ime  and Motion Study.* I t  i s  a n t i c i -  
p a t e d  t h a t  t h e  M092 a c t i v i t i e s  of  i n t e r e s t  t o  M151 occur  
d u r i n g  p r e p a r a t i o n  and de ins t rumen ta t ion  phases  of M092, 
a l though s p e c i f i c  requirements  are n o t  y e t  a v a i l a b l e .  One 
crewman i s  r e q u i r e d  t o  mount t h e  16mm d a t a  a c q u i s i t i o n  camera 
(DAC) and p o r t a b l e  f l o o d  l i g h t  b e f o r e  t h e  M092 t r i a l  b e g i n s ,  
i f  necessa ry ,  and p r e p a r e  f o r  photography. I t  i s  assumed 
t h a t  t h e  l i g h t  i s  t u r n e d  on a t  t h e  beginning of t h e  M092 t r i a l  
and t u r n e d  o f f  a t  t h e  end. P o s t - t r i a l  a c t i v i t i e s  i n c l u d e  
s e c u r i n g  camera c o n t r o l  and power cables and making appro- 
p r i a t e  e n t r i e s  i n  t h e  experiment l o g .  N o  a d d i t i o n a l  t i m e  
i s  needed du r ing  t h e  M092 t r i a l  t o  suppor t  M151. 

1 . 2  Represen ta t ion  o f  t h e s e  Requirements 

I n  t h e  sample t a s k  d e s c r i p t i o n  i n  Tab le  111, 
requi rements  t h a t  a r e  common to  a l l  t r i a l s  of M092 are 
i n c o r p o r a t e d  i n  a dummy t a s k  named M092TO. The zero  
p r i o r i t y  a s s o c i a t e d  w i t h  M092TO a s s u r e s  t h a t  it w i l l  never  
be scheduled.  I ts  requirements  are a u t o m a t i c a l l y  reproduced 
under  each of t h e  fo l lowing  M092 t a s k s  by equ iva lence  s t a t e -  
ments.  

M092T1 - M092 t r i a l s  f o r  t h e  f i r s t  crewman, 

M092T2 - M092 t r i a l s  f o r  t h e  second crewman, and 

M092T3 - M092 t r i a l s  f o r  t h e  t h i r d  crewman. 

A new p r i o r i t y  card is  i n s e r t e d  f o r  each  of  t h e s e  t a s k s  t o  
r e p l a c e  t h e  zero p r i o r i t y  of M092TO. 

S ince  t h e  r e q u i r e d  number of r e p e t i t i o n s  i s  t h e  
same f o r  each crewman, one o b j e c t i v e  c a r d  can be  w r i t t e n  under 
M092TO f o r  each of  t h e  t h r e e  t a s k s .  A minimum t i m e  o f  f i v e  
days between " s t a r t  t i m e s "  on t h e  o b j e c t i v e  c a r d  a s s u r e s  t h a t  
each  s u b j e c t  w i l l  be  t e s t e d  over a d u r a t i o n  of  a t  l ea s t  2 1  
days.  A twenty-eight  day Skylab mis s ion  w a s  assumed i n  t h i s  
example. The f ive-day m i n i m u m  i s  completely a r b i t r a r y ,  chosen 
as a r easonab le  way t o  schedule  t h i s  experiment .  The f i r s t  
t r i a l s  of M092T1, M092T2, and M092T3 could s t a r t  on d i f f e r e n t  
days ,  even though t h e  o b j e c t i v e  i s  t h e  same f o r  each of t h e s e  
t h r e e  t a s k s .  

*Avai lab le  requi rements  a r e  ob ta ined  from a p r e l i m i n a r y  
v e r s i o n  of t h e  M151 Experiment Requirements Document CERD) 
d a t e d  December 1 9 6 9 .  
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Crew requirements must be included under the 
individual task descriptions for M092T1, M092T2, and M092T3. 
The "start time" for all of these tasks is chosen at initiation 
of the test phases ( 8  minutes of calibration, 15 minutes of 
negative pressure, and 5 minutes of recovery). The subject 
is required 25 minutes before this "start time" for the prepa- 
ration phase. He is then required for 51 minutes after this 
"start time" to include the 28 minutes of test phases, 15 
minutes of deinstrumentation, and 8 minutes of one-man stowage 
tasks, which have been arbitrarily assigned to him. 

The observer has been assigned to perform all tasks 
associated with M151 photography in the same task description. 
Eight minutes are allowed, arbitrarily, to point the camera, 
load film, change the lens, check the power connection, deploy 
the remote-control cable, make appropriate camera settings, 
and turn on the photo light. Four minutes of observer time 
at the end of the deinstrumentation phase cover all post-trial 
activities.* Not all of this time is needed every time M151 
photography is done for M092, but the scheduler does not have 
the capability to adjust the time required according to how 
other tasks are scheduled. 

It is assumed here that the camera and portable 
light are normally mounted in the correct location for photo- 
graphing M092 activities. The same camera and light locations 
are also used for M151 photography of Experiment M093 - 
Vectorcardiogram, and the ergometer portion of M171 - Metabolic 
Activity. Time to move the camera and light would be charged 
to any experiment trial that required this specific camera and 
light in a different Location for photography. 

If it should turn out to be desirable to schedule two 
trials of M092 together for different subjects, a new task can 
be defined covering the combined operation. It is anticipated 
that some time could be saved by this approach, particularly in 
the area of M092 stowage and M151 support. The adjustment would 
be presented to the scheduler, however, as a different set of 
crew-time requirements for the combined procedure. 

Repetitions of M092 trials for the same subject can 
be scheduled as nearly as possible at the same time each day 
by selecting a specific time in the daily cycle of eating and 
sleeping. It is assumed that all crewmen sleep and eat simul- 
taneously. Breakfast is scheduled immediately following sleep 

*The preliminary M151 Experiment Requirements Document 
of Decernber 1969 shows 3.5 minutes required for activities 
following photography. 
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b e f o r e  any a t t e m p t  i s  made t o  schedu le  t r i a l s  of M092. An 
i n t e r v a l  beginning t h r e e  hours a f t e r  b r e a k f a s t  was s e l e c t e d  
i n  t h i s  example as t h e  t i m e  of day f o r  schedul ing  M092 t r i a l s  
f o r  a l l  s u b j e c t s .  

" S t a r t  t i m e s "  f o r  M092 t r i a l s  are enabled between 
f o u r  and one-half  and s i x  hours a f t e r  t h e  "s ta r t  t i m e "  of t h e  
b r e a k f a s t  p e r i o d  by t h e  enable  c a r d  inc luded  under M092TO i n  
Table  111. The d u r a t i o n  of  t h i s  "window" i s  completely a r b i -  
t r a r y .  The hour and one-half  s e l e c t e d  would pe rmi t  t w o  t r i a l s  
of  M092 t o  be  scheduled on t h e  same day f o r  d i f f e r e n t  s u b j e c t s  
w i thou t  a l lowing  t o o  much d e v i a t i o n  i n  t h e  " s t a r t  t i m e s "  o f  
t r i a l s  f o r  any one s u b j e c t .  A f t e r  c o n s i d e r i n g  t h e  requi rements  
f o r  o t h e r  medical  experiments  i n  Appendix C ,  however, t h r e e  
t r i a l s  of  M092 w e r e  scheduled on t h e  s a m e  day,  beginning t h r e e  
hours  a f t e r  t h e  second eat  per iod .  

2 .  R e l a t i o n s h i p  t o  Other  Tasks 

2 . 1  Requirements 

Requirements included i n  t h i s  ca t egory  s p e c i f y  
t l X 7  t h n - Z _ r  i.". >+jP' ) l  t r i z l c  cf Me92 F&ZEt kc c&.pJ&lcd 

r e l a t i v e  t o  o t h e r  t a s k s .  Resource requi rements  t h a t  are 
covered i n  l a t e r  s e c t i o n s  c a n  a l so  r e s t r i c t  t h e  schedu l ing  of 
o t h e r  t a s k s  r e l a t i v e  t o  M092. R e l a t i o n s h i p s  between t a s k s  
t h a t  are covered by r e s o u r c e  requi rements  do n o t  have t o  be 
s t a t e d  h e r e  and v ice  ve r sa .  

Opera t ion  of  M092 presumes t h a t  workshop a c t i v a t i o n  
has  been completed a t  t h e  beginning of t h e  miss ion  and workshop 
d e a c t i v a t i o n  has  n o t  y e t  begun a t  t h e  end of  t h e  miss ion .  I n  
a d d i t i o n ,  each M092 tes t  must b e  preceded by a t  least  t h r e e  
hours  of f a s t i n g  by t h e  subject and a t  l eas t  two hours  w i t h o u t  
v igorous  e x e r c i s e  o r  o t h e r  stress. Requirements o f  o t h e r  medical  
exper iments  t h a t  relate t o  t r i a l s  of M092 may be summarized 
by t h e  g e n e r a l  s t a t emen t  t h a t  a l l  t r i a l s  of M092 - I n - F l i g h t  
LBNP,  M093 - Vectorcardiogram, M131 - Human V e s t i b u l a r  Funct ion ,  
and M 1 7 1  - Metabol ic  A c t i v i t y , s h o u l d  be  scheduled so as  t o  
avoid  carry-over  e f f e c t s .  

2 . 2  RePresenta t ion  of t h e s e  Reauirements 

The t i m e  c a r d  f o r  M092TO i n  Table  I11 blocks  o f f  
t i m e  a t  t h e  beginning of the mis s ion  and a t  t h e  end of t h e  
mis s ion  f o r  workshop a c t i v a t i o n  and d e a c t i v a t i o n ,  r e s p e c t i v e l y .  
The v a l u e s  of t i m e  shown a r e  a r b i t r a r y  estimates of the t i m e  
a c t u a l l y  r e q u i r e d .  

Other  requirements  i n  t h i s  ca t egory  are r e p r e s e n t e d  
i n  Table  I11 by e n a b l e  and i n h i b i t  c a r d s ,  w h i c h  depend upon 
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the order in which the other tasks are to be scheduled 
relative to M092. In this example, sleep, breakfast, and 
EVA are assumed to be of higher priority than any trials of 
M092. Tasks assumed to be of lower priority include lunch, 
tasks not mentioned above that involve stress or vigorous 
exercise, and all trials of Experiments M093 - Vectorcardiogram, 
M131 - Human Vestibular Function, and M171 - Metabolic Activity. 

fast partially satisfies the requirement that the subject has 
fasted for at least three hours prior to the tests. An hour 
and a half is allotted to the first eat period to accommodate 
requirements of M071, M073, M074, M172 and T003, as well as 
the normal time for eating and personal activities. Thus the 
''start time" of an M092 trial, which was chosen at the beginning 
of the test phases, occurs a minimum of four and one-half hours 
after the "start time" of breakfast. 

The statement enabling M092 trials relative to break- 

The task description for lunch, which is of lower 
priority, would have to contain an inhibit card assuring that 
it does not precede a trial of M092. A similar inhibit is 
not required for supper, however, because M092 has aiready 
been restricted to late "morning" of the crew day. 

~ __ 

Two EVA's are planned for the twenty-eight day 
It is assumed that a trial of M092 for any subject mission. 

must not occur within two hours of post-EVA operations. No 
M092 task description cards are needed to cover one o f  the 
two EVA's, however, because it is to be scheduled on the 
twenty-sixth day of the twenty-eight day mission. M092 has 
already been excluded from day twenty-six by the time card. 

The first EVA of the twenty-eight day mission may 
be scheduled as a single task, EVA1. Assuming the "start the" 
for this task occurs at hatch opening, post-EVA activities 
should be completed within three hours and forty-five minutes. 
An additional two hours before beginning an M092 test brings 
the required interval between "start times" to the five hours 
and forty-five minutes shown on the inhibit card under M092TQ. 

Inhibit cards needed to cover carry-over effects 
between medical experiments would be included under trials of 
M093, M131, and M171, since they are assumed to be of lower 
priority. Unlike the examples so far, separate inhibits must 
be written between tasks involving the same subject. Other 
inhibit cards with M092 as the second task must be included 
for all tasks involving severe exercise or stress that are of 
lower priority. 
other medical experiments, a considerable number of inhibit 
cards is needed to cover these requirements. 
scheduling of the medical experiments used to develop Appendix C 
precludes the need for some of these inhibits there. 

Taking into account similar requirements of 

The pre-planned 
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3. Mission Events  

N o  t r a j e c t o r y - r e l a t e d  e v e n t s  have been i d e n t i f i e d  
t h a t  d i r e c t l y  a f f e c t  t h e  schedul ing of  M092. 

4 .  P o i n t i n g  and A t t i t u d e  Cont ro l  

4 . 1  Requirements 

M092 is  una f fec t ed  by s p a c e c r a f t  a t t i t u d e ,  b u t  l i n e a r  
o r  r o t a t i o n a l  a c c e l e r a t i o n s  t h a t  would degrade measurements 
du r ing  t h e  t e s t  phases  are not  pe rmi t t ed .  I t  i s  a n t i c i p a t e d  
t h a t  a s o l a r - i n e r t i a l  a t t i t u d e  ho ld  w i t h  CMG c o n t r o l  w i l l  be  
a c c e p t a b l e ,  b u t  e x a c t  requirements  are n o t  a v a i l a b l e .  

The c l u s t e r  is  normally i n  a s o l a r - i n e r t i a l  a t t i t u d e  
mode du r ing  t h e  s u n l i t  p a r t  of t h e  o r b i t  and i n  a momentum-dump 
a t t i t u d e  du r ing  a p o r t i o n  o f  each dark-s ide  p a s s .  

4 . 2  Represen ta t ion  o f  t h e s e  Requirements 

Experiment p o i n t i n g  and a t t i t u d e  c o n t r o l  requi rements  
cannot  be s t a t e d  d i r e c t l v  i n  t h e  t a s k - d e s c r i p t i o n  format  
d e s c r i b e d  i n  Appendix A. Since ve ry  few experiments  have 
a t t i t u d e  requi rements  f o r  o t h e r  t han  a s o l a r - i n e r t i a l  a t t i t u d e  
h o l d ,  it may be  p o s s i b l e  t o  cover p o i n t i n g  requi rements  by a 
j u d i c i o u s  use  of  i n h i b i t  and even t  requi rements .  Otherwise,  
a t t i t u d e  schedu l ing  might be  done ahead of each run  and provided 
as i n p u t  d a t a ,  a s  i s  done f o r  t r a j e c t o r y - r e l a t e d  e v e n t s .  Th i s  
problem i s  p r e s e n t l y  unresolved. 

5. Equipment 

5 .1  Requirements 

a. 

b .  

C.  

d .  

e. 

f .  

(3- 

h. 

Each t r i a l  of M092 r e q u i r e s  t h e  u s e  o f :  

The M092 LBNP dev ice ,  

The t w o  M092 l e g  volume plethysmographs,  

The M092 biomedical  c a b l e ,  

The M092 blood-pressure c u f f ,  

An M093 VCG v e s t ,  e l e c t r o d e s ,  and e l e c t r o d e  
checkout d e v i c e ,  

An M 1 7 1  body temperature  sensor ,  

The experiment  suppor t  system (ESS), i n c l u d i n g  
blood p r e s s u r e  and VCG e l e c t r o n i c s  package, and 

The experiment  log book. 
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Equipment r e q u i r e d  f o r  M151 photographic  suppor t  
i n c l u d e s :  

a.  A Data A c q u i s i t i o n  Camera (DAC) ,  mount, OWS 
power c a b l e ,  remote c o n t r o l  camera c a b l e ,  f i l m  
magazine and a p p r o p r i a t e  l e n s ,  and 

b.  A p o r t a b l e  photo l i g h t .  

The experiment  suppor t  system (ESS) can suppor t  on ly  
one tes t  phase a t  a t i m e  f o r  one of  t h e  f o u r  experiments:  M092 - 
I n - F l i g h t  LBNP; M093 - Vectorcardiogram; M131 - Human V e s t i b u l a r  
Funct ion;  and,  M 1 7 1  - Metabolic A c t i v i t y .  The ESS i s  i d l e ,  
however, du r ing  much of t h e  p r e p a r a t i o n  and de ins t rumen ta t ion  
phases  of  t h e s e  experiments .  

The l o w e r  body nega t ive  p r e s s u r e  d e v i c e  i s  mounted 
n e a r  t h e  ESS on t h e  f l o o r  o f  t h e  c r e w  q u a r t e r s  experiment  a r e a  
i n  t h e  OWS. The o t h e r  medical  i n s t r u m e n t a t i o n  mentioned above 
i s  stowed i n  t h e  ESS when n o t  i n  use.  I t  i s  worn by t h e  s u b j e c t  
d u r i n g  t h e  t r i a l  and connected t o  t h e  ESS. The camera and photo 
l i g h t  are normally mounted i n  t h e  correct l o c a t i o n  f o r  t h i s  
experiment  by assumption. F i l m  i s  stowed i n  a f i l m  v a u l t  i n  
t h e  c r e w  q u a r t e r s  experiment  a r e a  when not i n  use .  The f i l m  
v a u l t  i s  p r e s e n t l y  l o c a t e d  near  t h e  ESS .  

5.2 Represen ta t ion  of  t h e s e  Requirements 

The sample t a s k  d e s c r i p t i o n  i n  Table  I11 shows t h a t  
t h e  ESS i s  occupied f o r  t h e  complete d u r a t i o n  of each t r i a l ,  
exc luding  t h e  s h o r t  p r e - t r i a l  p r e p a r a t i o n  f o r  M151 photography. 
I t  i s  assumed t h a t  t h e  o the r  experiments  r e q u i r i n g  t h e  ESS 
w i l l  s t a te  t h i s  requirement  i n  a s i m i l a r  manner. Th i s  approach 
r e f l e c t s  a judgment t h a t  t w o  crewmen working i n  t h e  a r e a  of  
t h e  ESS i s  enough, u n l e s s  an  o v e r l a p  i n  p r e p a r a t i o n  and d e i n s t r u -  
men ta t ion  phases  of  two t r i a l s  i s  s p e c i f i c a l l y  planned by 
combining them i n t o  a s i n g l e  t a s k .  Having occupied t h e  ESS 
i n  t h i s  manner, o t h e r  r e source  c a r d s  would be  redundant  t h a t  
named any of t h e  medica l  i n s t rumen ta t ion .  

Resource c a r d s  a r e  inc luded  f o r  t h e  d a t a  a c q u i s i t i o n  
camera and photo l i g h t ,  s i n c e  it i s  p o s s i b l e  f o r  t a s k s  o t h e r  
t h a n  Experiments M092, M093, M131, and M 1 7 1  t o  use  them. Other  
cameras and l i g h t s  a r e  also a v a i l a b l e  f o r  u se  by o t h e r  expe r i -  
ments ,  however. Naming a s p e c i f i c  camera and l i g h t  i n  t h e  
requi rements  f ac i l i t a t e s  account ing f o r  t h e  t i m e  r e q u i r e d  t o  
move t h e  camera, as d i s c u s s e d  i n  t h e  f i r s t  s e c t i o n ,  " C r e w  
A c t i v i t i e s " .  An a l t e r n a t i v e  i s  t o  simply keep t r a c k  of  s p e c i f i c  
cameras and t i m e  f o r  moving them f o r  subsequent  a n a l y s i s  o f  
t h e  o u t p u t  schedule .  
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6. Data 

6.1 Requirements 

Telemetry d a t a  from t h e  experiment  suppor t  system 
must be recorded  cont inuous ly  throughout  t h e  t e s t  phases  of  
M092. Two channels  are a v a i l a b l e  i n  t h e  A i r l o c k  Module 
i n s t r u m e n t a t i o n  system f o r  record ing  experiment  d a t a .  During 
M092, t h e  f i r s t  o f  t h e s e  channels ,  cal led "EXP l", r e c e i v e s  
a number of analog parameters  a t  1.25 samples p e r  second ( s p s ) ,  
one a t  40  s p s ,  and one component of  t h e  vec torcard iogram a t  
320 s p s .  The o t h e r  t w o  components of  t h e  vec torcard iogram 
are p laced  on a s e p a r a t e  r e c o r d e r  th rough t h e  second channel ,  
"EXP 2", a t  320 s p s  each.  640 s p s  completely u t i l i z e s  t h e  
5.12 k i lob i t -pe r - second  t e l eme t ry  c a p a c i t y  of  t h i s  channel .  
The data  f o r  each t r i a l  must be recorded  wi thou t  i n t e r r u p t i o n  
and p layed  back a t  a la ter  t i m e  over  a ground s t a t i o n .  (A 
playback speed of 22:l cons ide rab ly  reduces t h e  t i m e  r e q u i r e d  
f o r  playback.  ) 

The obse rve r  i s  r e q u i r e d  t o  v o i c e  record h i s  own 
comments and t h o s e  of t h e  s u b j e c t  du r ing  t e s t  phases of M092. 
Voice and t e l e m e t r y  d a t a  may be recorded  s imul taneous ly  ove r  
€fie- "EXPW c F S f n n i i S i n c e  a l r v o i c e  -da t a  a u t o m a t i c a l l y  
appea r s  on t h i s  r e c o r d e r  when it i s  running ,  t h e  on ly  a d d i t i o n a l  
requi rement  f o r  M092 i s  t h a t  t h e  obse rve r  be wearing a headse t  
t h a t  i s  connected t o  t h e  intercom system. 

- ~~~~ 

6.2 Represen ta t ion  of t h e s e  Requirements 

The M092 data  requirements  i n  T a b l e  I11 show bo th  
"EXPONE" and "EXPTWO" t o  be  f u l l y  occupied d u r i n g  data collec- 
t i o n .  Th i s  r e p r e s e n t a t i o n  o v e r s t a t e s  t h e  a c t u a l  requi rement ,  
s i n c e  t h e  f u l l  5.12 kbps has  n o t  been used up f o r  "EXPONE". 
The remaining c a p a c i t y  cou ld ,  i n  p r i n c i p l e ,  be used by ano the r  
experiment  i f  t h e  parameters  of i n t e r e s t  w e r e  p h y s i c a l l y  
rou ted  through t h e  same m u l t i p l e x e r  as t h e  low-rate d a t a  from 
M092. A need has  n o t  been i d e n t i f i e d  f o r  t h i s  t y p e  of s h a r i n g ,  
however, d u r i n g  s imultaneous performances of experiments  t h a t  
record d a t a  through t h e  Air lock  Module i n s t r u m e n t a t i o n  system. 

7. E lec t r ica l  Power  

7 . 1  Requirements 

Power f o r  a l l  of t h e  medical  i n s t r u m e n t a t i o n  used 
w i t h  M092 i s  s u p p l i e d  through t h e  ESS. ESS power i s  r e q u i r e d  
throughout  t h e  test  phases  of t h e  experiment.* 

~ 

* S p e c i f i c  v a l u e s  are not  as y e t  a v a i l a b l e .  
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Power f o r  t h e  data  a c q u i s i t i o n  camera and photo 
l i g h t  a r e  s u p p l i e d  s e p a r a t e l y  through connec t ions  nea r  t h e  
mounting l o c a t i o n .  The photo lamp r e q u i r e s  1 5 0  w a t t s  th roughout  
a l l  phases  of an M092 t r i a l ,  s i n c e  it was assumed t h a t  t h e  
lamp would n o t  be cyc led  on and off  d u r i n g  t h i s  t i m e .  The 
d a t a  a c q u i s i t i o n  camera r e q u i r e s  1 6 . 1  w a t t s  o n l y  du r ing  t h e  
sequences t o  be photographed. A peak of 2 2 . 5  w a t t s  occu r s  
each t i m e  t h e  camera i s  turned  on. 

7 .2  RePresenta t ion  of t h e s e  Reauirements 

Power requi rements  i n  t h e  sample t a s k  d e s c r i p t i o n  
cover both  average power (AMEWt)  and peak power (AMPPK) used  
d u r i n g  v a r i o u s  phases  of an  M092 t r i a l .  The numbers fo l lowing  
these re source  names (e.g., AMPWRl, AMPWR2) are necessary  i n  
t h e  c u r r e n t  program t o  make t h e  i d e n t i f i e r  f i e lds  d i s t i n c t  
for  t h e  m u l t i p l e  s t a t e m e n t s  i nvo lv ing  t h e  same resource .  The 
d e c i s i o n  t o  t rea t  p r e p a r a t i o n ,  d a t a  c o l l e c t i o n ,  and p o s t - t e s t  
phases  s e p a r a t e l y  i s  based on t h e  f a c t  t h a t  t h e  ESS w i l l  be 
on du r ing  d a t a  c o l l e c t i o n .  If it i s  t u r n e d  on earlier i n  t h e  
a c t u a l  procedure ,  t i m e s  and power  requi rements  would be a l t e r e d  
acco rd ing ly .  

An a l t e r n a t i v e  r e p r e s e n t a t i o n  of these power 
requi rements  would be t o  p u t  i n  a detai led power p r o f i l e  
fo r  t h e  experiment ,  u s ing  a s e p a r a t e  c a r d  for  each increment  
t h a t  occur s  over  a d i f f e r e n t  i n t e r v a l  of t i m e .  Each t i m e  a 
camera i s  t u r n  on,  for example, t w o  s e p a r a t e  c a r d s  would 
s h o w  t h e  i n i t i a l  peak and t h e  camera-drive power du r ing  
photography. Cons iderable  f l e x i b i l i t y  e x i s t s  i n  t h e  s p e c i f i c  
r e p r e s e n t a t i o n  used f o r  any one experiment .  T h e  impor tan t  
t h i n g  i s  t o  be c o n s i s t e n t  among a l l  tasks  i n  a d a t a  bank. 

8.  Ligh t inq  

The l i g h t i n g  requirement  fo r  t h e  t e s t  phases  of  
M092 i s  1 0 0  foot -candles  o f  white l i g h t  a t  t h e  s u b j e c t  f o r  
t h e  purpose of observ ing  h i s  p h y s i o l o g i c a l  response  t o  t h e  
n e g a t i v e  p r e s s u r e .  The s p e c i a l  l i g h t i n g  requi rements  f o r  
M151 photography have already been covered under  t h e  f irst  
c a t e g o r y ,  " C r e w  Ac t iv i t i e s " ,  and t h e  f i f t h  s e c t i o n ,  "Equip- 
ment". It  is  n o t  known whether any a d d i t i o n a l  l i g h t i n g  i s  
needed t o  m e e t  t h e  M092 l i g h t i n g  requi rement .  

9 .  Thermal 

9 . 1  Requirements 

Tr ia l s  of  
ambient tempera ture  
A t empera ture  range 

M092 must n o t  be performed when t h e  
i n  t h e  workshop i s  g r e a t e r  t h a n  78O. 
of  72'+3O - is d e s i r e d .  
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9.2 Representation of these Requirements 

In practice the effect of thermal requirements on 
scheduling of M092 will be evaluated in real time. The ATS 
program does not schedule on the basis of cabin temperature 
as a function of time. After a schedule has been obtained, 
thermal considerations may be reviewed as a separate analysis. 

10. Gas and Fluid 

10.1 Requirements 

of cabin atmosphere to space for each negative pressure phase. 
The blood pressure cuff is pressurized with oxygen periodically 
and bleeds this oxygen into the cabin at a constant rate. 

The LBNP device dumps relatively small quantities 

10.2 Representation of these Requirements 

N o  amount cards are included in the sampie task 
description in Table I11 to cover these requirements, since 
they will not directly affect the times at which the M092 
trials are scheduled by the ATS. Amount cards might be 
included, however, for information to be used in subsequent 
analysis. The current program would use this data simply 
to generate separate time histories of gas dumped overboard 
to space and gas vented into the spacecraft cabin by all 
tasks scheduled from the data bank. 
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TABLE I11 

A SAMPLE TASK DESCRIPTION FOR M092 - IN-FLIGHT LBNP 

Requirements Common t o  A l l  T r i a l s  of M092:* 

M092TO/PRI 0 

M092TO/OBJEC, 5 ,  5 ,  0 5 : 0 0 : 0 0 ,  M I N  

M092TO/TIME, 01 :18 :00 ,  26:OO:OO 

M09 2TO/ENABLE, BREAK 00 :04 :30 ,  00 :06 :00  

M092TO/INHIBIT, EVA1 0 O : O O :  0 0 ,  00 :05:  4 5  

MO 9 2TO/RES, ESS -00 :OO: 2 5 ,  0 O : O O :  51 
M092TO/RES, WSDACA -00 :OO: 33, 00: 00:  47 

M092TO/RES, LIGHTA, -00 :OO: 33, 00  : O O :  4 3  

M092TO/RES, EXPONE, 0 0  :OO: 0 0 ,  G O  : O O :  28  

M092TO/RES, EXPTWO, 0 0  :OO: 0 0 ,  00  :00 : 2 8  

M092TO/RES, AMPWRl, -00:00:25 ,  OO:OO:OO, TBD 

M092TO/RES, AMPPKl, -00 :00:25 ,  OO:OO:oO, TBD 

M092TO/RES, AMPWR2, OO:OO:OO, 00 :00 :28 ,  TBD 

MO92TO/RES, AMPPK2, OO:OO:OO, 0 0 : 0 0 : 2 8 ,  TBD 

M092TO/RES, AMPWR3, 00 :00 :28 ,  00 :00 :43 ,  TBD 

M092TO/RES, AMPPK3, 00:00:28 ,  0 0 : 0 0 : 4 3 ,  TBD 

M092 T r i a l s  f o r  t h e  F i r s t  Crewman: 

M092Tl/EQUIV, M092TO 

M092Tl/PRI,  TBD t 
M092Tl/RES, CREWA, -00 :00 :25 ,  00:00 :51  

M092Tl/RES, CREWC, -00 :OO: 33, 0O:OO: 47 

Reference** 

1 
1 
2 

1, 2 
2 

5 
5 

5 

6 

6 

7 

7 

*Task  names and resource names appearing i n  these requi re -  
ments  are def ined on t h e  next  page of t h e  table .  

**An explanat ion of each s ta tement  and t h e  major assumptions 
and choices p e r t i n e n t  t o  it are contained i n  t h e  referenced 
sect ion of Appendix B. 

tTBD = To be determined. 
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TABLE I11 (Cont 'd)  

M092 T r i a l s  f o r  t h e  Second Crewman: 

M092T2/EQUIV, M O  9 2T0  

M092T2/PRI, TBD 

M092T2/RES, CREWB, -00:00:25, 00:00:51 

M092T2/RES, CREWC, -00:00:33, 00:00 :47  

M092 T r i a l s  f o r  t h e  Thi rd  Crewman: 

M092T3/EQUIV, M092TO 

M092T3/PRI, TBD 

M092T3/RES, CREWC, -00:00:25, 00:00:51 

M092T3/RESI CREWB, -00:00:33, 00:00 :47  

Symbols: 

BREAK The f i r s t  meal per iod  of  t h e  day 
EVA1 

ESS Experiment Support  System 
EXPONE, EXPTWO Data channels f o r  on-board record ing  of 

The f i r s t  EVA of t h e  twenty-eight  day m i s s i o n  

experiment d a t a  

AMPWR 

AMPPK 

WSDACA 

L I G H T A  

CREWA 

CREWB 

cmwc 

Average power consumption from t h e  Air lock 
Module power system over  t h e  des igna ted  
in t e rva l  
Peak power consumption from t h e  Air lock  Module 
power system over t h e  des igna ted  i n t e r v a l  

One of  t h e  t w o  d a t a  a c q u i s i t i o n  cameras 
launched i n  t h e  Workshop 

One of  t h e  t w o  p o r t a b l e  photo l i g h t s  launched 
i n  t h e  Workshop 

The f i r s t  crewman, presumably t h e  miss ion  
commander 

The second crewman, t r a i n e d  t o  serve as M092 
observer  when CREWC i s  a s u b j e c t .  

The t h i r d  crewman, presumably an a s t r o n a u t  
physician.  
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APPENDIX C 

P-LIMINARY EXPERIMENT DATA BASE 

The preliminary experiment data base presented in 
this appendix illustrates ATS task descriptions for a variety 
of experiments. As discussed in the memorandum, these task 
descriptions provide only a starting point for exploring the 
process of scheduling experiments with the ATS program. 

A standard notation has been adopted for naming 
experiment tasks in the data base. This notation may be 
illustrated by the task name M131A1. The first four characters 
are the number of the experiment, M131 - Human Vestibular 
Function. The fifth character designates a specific type 
of experiment task, Mode A - Seiiicircular Canal Test. The 
sixth character distinguishes separate tasks presented to the 
ATS to schedule all repetitions of M131A. In this case, 
M131A1 is a group of three trials to be scheduled early in 
the mission using the first crewman as a subject. M131A2 and 
M131A3 are similar groups of trials for the second and third 
crewmen, respectively. 

Required repetitions of a task can be specified in 
the ATS task-description format as either a multiple objective 
for a single task or as a set of distinct tasks with similar 
requirements. Distinct tasks are always needed to specify 
repetitions when any requirement of one is different from the 
corresponding requirement for another, as in the case of 
different crewmen required to serve as subject. A second 
example would be different time requirements for the fix cycles 
of SO15 - Zero-G Single Human Cells, which are to be performed 
on the fourth mission day and the tenth mission day. 

Title and comment cards are included in the preliminary 
experiment data base to identify each task and to indicate some of 
the major assumptions used in writing the present task descrip- 
tions. The capability to include these cards in the ATS input 
deck is being implemented. The only change in the rules given 
in Appendix A is that the title card must now precede all other 
cards for a given task in the deck. 

Types of requirements that are presently incorporated 
in the task descriptions include task repetitions, crew time, 
constraints stated directly in terms of other tasks in the data 
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base, and some re source  requirements .  Requirements t h a t  are 
only inco rpora t ed  i m p l i c i t l y  a r e  noted  i n  t h e  comment c a r d s .  
Types o f  requi rements  t h a t  must s t i l l  be accounted f o r  t o  
o b t a i n  a v a l i d  schedule  inc lude  p o i n t i n g  and a t t i t u d e  c o n t r o l ,  
c r e w  t i m e  r e q u i r e d  b e f o r e  and a f t e r  photographic  sequences 
f o r  experiment M151 - T i m e  and Motion Study,  use of opera-  
t i o n a l  equipment such a s  cameras and a u x i l i a r y  photo l i g h t s ,  
and e lec t r ica l  power p r o f i l e s .  Other  f a c t o r s  t h a t  may a f f ec t  
schedul ing  must a l s o  be i d e n t i f i e d  and inco rpora t ed  i n  t h e  
t a s k  d e s c r i p t i o n s ,  i f  poss ib l e .  

A s  t h e  d a t a  base develops ,  two types  of i n fo rma t ion  
w i l l  be needed i n  t h e  t a s k  d e s c r i p t i o n s  i n  a d d i t i o n  t o  r e q u i r e -  
ments. F i r s t ,  a r b i t r a r y  t i m e  c o n s t r a i n t s  and task  r e l a t i o n s h i p s  
w i l l  be needed t o  re f lec t  schedul ing  d e c i s i o n s  by the u s e r .  
Second, a d d i t i o n a l  in format ion  w i l l  be needed t o  e v a l u a t e  ATS 
o u t p u t  schedules  t h a t  may n o t  d i r e c t l y  a f f ec t  t h e  placement of 
t a s k s  by t h e  ATS. Examples t h a t  have been d i scussed  p r e v i o u s l y  
i n c l u d e  keeping t rack  of a l l  requirements  t o  have data  recorded  
du r ing  t h e  miss ion  f o r  subsequent review of o p p o r t u n i t i e s  f o r  
t a p e  dumps over  ground s t a t ions ,  keeping track of  oxygen and 
n i t r o g e n  usage p r o f i l e s  f o r  l a t e r  assessment of cabin-atmosphere 
parameters ,  and keeping t r ack  of any f a c t o r s  t h a t  a f f ec t  t h e  
thermal  environment o f  t h e  s p a c e c r a f t  f o r  use  i n  s e p a r a t e  
t h e r m a l  s i m u l a t i o n s .  
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PRELIVSNARY EXPESIMENT DATA RASE 

LUNCH I P R I  P 10 

LllfJCH /COMYNT P LUNCW IS NORVALLY SCHEDULED FOUR AND ONE HALF HOURS 

LUNCH /COMMNTP TOLERANCE O F  PLUS OR MINUS ONE HOUR ON THE START 
LUNCH /COMMNT t TIME IS ARBITRARY. 

LUNCH /COMMNT t AFTER THE END OF THE RRE4KFAST PERIOD. THE 

LUNCH /OBJEC t 1 v 6 0  v 01:00:00, 00:01:00 
LUNCtI /T IME# 00:23: 55 

LUNCH /COI~MNT t TFE FOLLOWING I N H I B I T S  ARE FROM THE TASKS NAMED. 

LUNCli /COMMFIT t ASSUMPTION: THE LlJNCH PERIOD ALLOWS SUFFICIENT TIME 
LUIdCH /COMMNT t TO PERFORM 4 C T I V I T I E S  ASSOCIATED WITH M071, 
LUhCH /COMMNl P M U 7 3 r  M074, AND TO03 AS WELL AS EATING AND 
LUNCt4 /COM!dNT t PERSONAL ACT1 V I T I ES 

LCIiJCH /RES, CREW A ,  oo:oo:oo, 00:01:15 
LbIJCH /RES, CRE'u E8 OO:OO:OO, 00:01:15 
LUrK  t i  /RES P CRE!d C, oO:OO:OO, 00:01:15 

LMCFI /COMMNT t ASSUMPTION: A TO03 MEASUREMENT IS TAKEN AT THE END OF 
LUNCH /COMiJINT t EACH MEAL PERIOD. THE REQUIRED FREQUENCY O F  
LUI4CH /COMYFJT v T H I S  STANDARD MEASUREMENT IS 0 HOURS PLUS OR 
LUidCH /COMMNT t MINUS TWO HOURS. 

SUPPEh/TITLE, T P I R D  MEAL PERIOD O F  THE DAY FOR ALL THREE CREWMEN 

SUPPEk/PHI, 3 

SUl't'Ek/COMMNT t SUPPER STARTS TWO HOURS AND FORTY-FIVE MINUTES BEFORE 
SUPPEH/COMMNTt SLEEP BEGINS. 

5 CI P P EH / C OidlflNl t ASSUMPTION: THE SUPPER PERIOD ALLOWS SUFFICIENT TIME 
CJ U PPE Fi / C OMid lu T t TO PERFORM ACTIVITIES ASSOCIATED WITH M071, 
SUPPEH/COMMIVT t M073t M074, AND TO03 AS WELL AS EATING AND 
SUPPEH/COMMNT, PERSONAL ACTIV IT IES.  

SUPPERIRES, CREW A ,  OO:OO:OO, 00:01:15 
SUPPEH/RES, CREW 0 ,  OO:OO:OO, 00:01:15 
SUPPEK/HES, CREW C, OO:OO:OO, 00:01:15 

SUPPEK/COMMNTI ASSUMPTION: A TO03 MEASUREMENT I S  TAKEN AT THE END O F  
SU?PER/COMMNT I EACH MEAL PERIOD. THE REQUIRED FREQUENCY O F  

SUPPER/COMMNTt MINUS TWO HOURS. 
SUPPE~~COMMNT, T H I S  STANDARD MEASUREMENT I S  8 HOURS PLUS OR 

NEST /TITLE, RECREATION AND PERSONAL HYGEINE FOR ALL THREE CREWMEN 
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i:Izs'T /PHI , 4 

t < i S T  /COAYF\;T v HFST F I L L S  THE T W E  FCTWEEN SUPPER A W  SLEEP. 

S Y ~ L I K ~ / C O I J I ' ~ ~ U T  v tllSSU;I?T 101 I :  TIiE STAhnARn CYCLE OF SYSTEMS HOUSEKEEPING 
SY St iK  l / C O M q d h T  t TASKS DOES NOT R E G I N  lJNTTL THE F IRST FULL CREC DAY. 

SYStiK 1 / T  I iJlE v 00:16:00 
SY 3 1K 1 /ENA;jLk I SUPPF: f\  v -00:02:~0,-00:02:00 

SY S H K ~ / C O I ~ T ~ I ~ ' T  P nSSb4PTIOtd: SIX HWHS OF SYSTEMS HOUSEKEEPING PER DAY 
5Y st IKl/COMMNT t I S  SUFFICIE"l f ,  DIVIDEO EVENLY AYONG THE CREWMEN, 

S Y 5 t IK 1 1 HE 5 , CHE,q A t  oo:oo:oo, 00:02:00 

L Y  StiK2/COl;ll~~lt~T P 4SSCIWTION: T I E  5TAivDAtiD CYCLE O F  SYSTEMS HOUSEKEEPING 
SYStIK2/COMpv?iJT t TASKS DOES KOT PFGIN UNTIL  THE F IRST FULL CREW DAY. 

5 Y S t i K 2 / C 0 M q  t.1 T e ASSUYPTION: S I X  HOUFS OF SYSTEMS HOUSEKEEPING PER DAY 
SY5t IK2/C0iJIMIJI P IS SUFFICIEPIT, @IVIDED EVErJLY AMONG THE CREWMEN. 

SY SI fK2/HES , CREW E, 00:00:0(1, 00:02:00 

SY StIK3/TITLE t SYSTEMS HOUSEKEEPING 

SYSt iK j /PRI  v 19 

5'1 StrK3/COMMNT P fiSSUt4PTION: E V A  TAKES PRECEDENCE OVER SYSTEMS HOUSE- 
SYSHK3/COivIyNT v KEEPING. 

SYSIiK3/COMMhT P 4SSU?lPTION: THE STAriQARD CYCLE OF SYSTEMS HOUSEKEEPING 
5 Y  StiK;J/COM!$\IT I TASKS DOES NOT REGIFJ UNTIL  THE F I R S T  FULL CREW DAY, 
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S Y S I i l i  3 / C 0 PI .d hi T P ,q55114t’I I O f l :  S I X  HOUC?S OF SYSTEMS HOUSEKEEPING PER DAY 
s ~ w K u c o I ~ m i  , IS SUFFICIENT, D I V I D E 0  EVENLY AMONG THE CREWMEN. 

SYShK3/HEbr  CHt:.! c ,  oo:oo:no, 00:02:00 

L V A 1  / P f i I ,  5 
L V A l  /OUJECv 1 ~ 1  

LVAZ /COMl\?fJT P  EVA^ I S  REQUIREG or1 THE TWENTY-SIXTH MISSION DAY, 

L V A 2  /cOiYf4fJ1 v Tt ik  S T A H l  TIME O F  EVA2 OCCURS AT IiATCH OPENING. 
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?i i€ LI:.llbiAHY EXPLF?IMENT 9 A T A  94SE 

LVAL /RES, ( I \ I ( i T ) L : A Y t  -no:oo:io, oo:oo:oo 
iv42 /HLS, DAY nu:oo:no, OO:OO:~O 

EVA2 /COrr;vlfrT , A LJURATICJN O F  THREE HOIJRS FOR THE EVA I S  ASSllFilED. 

w o w  /TITLE, !?POIATION I N  SPACECRAFT 
U U O O A  /T ITLE,  MltC\SURErlErJTS WITHIPI THE SOUTH ATLANTIC ANOMALY 

LOOHA /COIJIiJlf.!T t f iSSlwP TION: rd0 EXPEHIYENTS ARE TO RE SCHEDULED BEFORE 
; i ~ d t 5 ~  /colwr i i  THE hllORf.JIQG O F  THE SECOND FlJLL CREk DAY OR AFTER 
U I I U H A  /COMr4RT P T k ~ i  EUL) 9F THE TWfNTY-FIFTH FJIISSIOi~ PAY TO 
i i O O 8 A  /COi*ItJIt.IT I PERMIT TIME. FOR CLUSTER ACTIVATION AND DEACTIVA- 
D u O ~ F ,  /CO;Y1l:t!T v T I O w  RESPECTIVELY, 

DOObA /COpb;tiTv THIS T I M t  REQUIRFMEbiT APPLIES TO ALL EXPERIMENT TASKS. 

U U O b A  / C O i r l ~ t l T  P F O I  IFtTEEh O:JE-'JlI I l l  ITE PGCOROTNG INTERVALS ARE REQUIRED 
90011A /CO?wNT P TRIAL; ONE WIFIUTE I S  ADnED TO T H I S  TIME 
bOOt>A /COMWFil  P AKUITRAPILY 

L lOOt jA  /COIS'J~\JT e W S A  I 5  THE NAME ON THE EPHEMERIS TAPE FOR THE 
dUObA /COM'vtFIT P r ? t - ~ I O ' I  OIITSIOE THE SOlJTH ATLANTIC ANOMALY 

LOO& /T ITLE,  RACIATION T t d  SPACECFiPFT 
b O O d R  /T ITLE,  rJEASURENEtJTS OUTSIDE THE SOrJTH ATLANTIC ANOMALY 

oi:i6:00, 26:oo:on 

UOOkit /COMMFdTI THIRTEEN T\rlO-MINUTE PECORDING INTERVALS ARE REQUIRED 
U001)H /COMMNT P PER TRIAL; 0°F MINUTE I S  ADOED TO T H I S  TIME 
000bb /COl4qnf\iT P AKBITPARILYe 

LOOOB /COMMPIT I ~ 0 b p , D  SWOIJLD RE CENTFRED ABOUT THE HIGHEST LATITUDE 
LOOBti /COMqIJTt OF THE SPACECRAFT ORBIT: NO PROVISIOFI IS MADE 
OGOGB /COMPf.iT t TO SCHEDULE THE EXPERIMENT T H I S  WAY WITH THE 
OlrOe3H /COMMI.JT t PRESENT EPHEMERIS TAPE 

. . .  
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uu21u /COMWT P !-)lJ%lk IjiIJST RE COVPLETED 15 DAYS REFORE THE START OF 

L(UL1A /COMYtiT, r t lNUS 16 DAYS O N  THE ENARLE C A R n  I S  ARFjITRARYe 
UUZIA /COt4WJT t € 7 ~ . 1  TO ALLWJ FOR THE 15-DAY LEAKAGE TEST -0 THE 

L\0211\ /EI?IAi,LEt EVA1 P -16:00:00,-15:00:00 

uU21A /COIY,dF.!T t ASSWlPTIOr.1: DEPLOYr4~NT MUST BE DONE DURING A DAYLIGHT 
U U 2 1 R  /COMr!P!T P PASS T O  P E R M I T  PHOTOGQAPHY. 

b+tUy2TU/COiw.qKT t F I V E  T k I A L S  PFH SURJECT ARE REQUIRED8 TRIALS ARE 
b’ 0 (1 LT L / C OMvl .IT P R H R I T R A R I L Y  SCtiEnULED EVERY F I F T H  OR S IXTH DAY. 

b’. 0 92T 0 /C  OMMNT t THE TIiJlE  CAR^ EXCL-1JDFS DAYS ON WHICH M092 WOULD 
rk1092TO/CO~iF/IFJT P COEJFL ICT WITH DFS1RF.D SCHEDULING OF Y O 9 3 0  

PI 0 9 2 T 0 / C 0 i4rIN T t TEST PHASES OF M 0 9 2  VUST DF PRECEDED BY AT LEAST 
i4092TO/COMMNT t THREE HOURS OF FASTING RY THE SIJBJECT. 

PI 0 9 2 T  0 /C O;\IIMF.JT t ~ 0 9 2  TRIALS ARE SCHEDULED BETWEEN THREE AND S I X  HOURS 
E.1 O 9 Z T O / C 0 M M1\1 T P AFTER LUNCH TO PUT THEM AT APPROXIMATELY THE 
M 0 9 2 T 0 / C 0 iUlY N T P SAME TIME OF DAY FOR EACH SIJBJECT. 
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PPE L I M I r d A R Y  EXPEHIMENT DATA HASE 

A U Y 2 1  CI/CO$!i\,ir'<T P ' r t t k  START T I M  IS ARPITRAPILY PLACED A T  THE REGINNING 
1'1 0 9 2 T u / C O VI T t OF THE TEST PHASES, AFTES THE PREPARATION PHASE. 

hi U 9 2 T u / C O I ~  h T P ASSLJ~PTION:  THE ESS I S  OCCUPIED THSOCJGHOUT THE TRIAL;  
M092TU/COMYNT P THE ESS IS ACTuALLY REQUIREO FOR EXPERIMENT 
N09270/COM*vlNT t SUPPORT 3I'JLY Dl JR ING TEST PHASES 

~ ~ Y ~ T ~ / T I T L E  t T i<IALS F3H THE FIRST SURJECT 

iqi032T1 /C0Mt4b;T t 4SSUn4PTIOV: TEST PHASES OF M O q 2  MVST NOT RE PRECEDED 
iv; 0 9 2 T 1 / C OMMN T P 8 Y  STRESS OK VIGOROUS EXERCISE BY THE SUBJECT 
14092T 1 /COiVltqNT t GJITHItJ TWO YOURS; TEST PHASES O F  M093, M 1 3 1  - 
11092T1/COIVIl~1r1T t YOCE A, AND M I 7 1  ARF INCLUDED AS STRESS OR 
:v 092T1/COiUi:4PdT t EAERCTSE FO? T h I S  PURPOSE. 

x 0 92T 1 / C  or4w1T , ~ S S ~ J ? ~ P T I O Y :  CREh'4AN C IS TRAINED TO SE THE OBSERVER 
5i 0 92 T 1 /C  Olv,h;F:T P 'WEN EIT ' iER O F  THE OTHER CREWMEN I S  THE SUBJECT. 

M092T2/TITLEv Ti4IALS FOR THE SECOKD SURJECT 

M092?2/PHI ,  2 1  

NLJ32T2/COM?lNT P SEE COXWENT ON PREVIOUS EXERCISE UNDER M092T1. 

N U ~ ~ T ~ / C O M ~ ~ N T  v SOME I k h I B I T S  ARE INCLUDED UNDER Y O 9 3  AND M 1 3 1 .  
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P t ' f . L I Y I I \ r A R Y  EXPEHIF9EbIT DATA RASE 

N U ~ ~ T ~ / T I I L E ~  T I I I A L C ;  FOR THE THIRC SIJBJECT 

P'i [J 4 3 T u / C 0 IvIfvi h 7 P TEST ?tiASES @F M093 P.',IJST P_F PRECEDED BY AT LEAST 
I ~ I O ~ . ~ T O / C O ~ * J I P J T  P TtikEE H W R S  OF FASTING BY THE S119JECT. 

i*109.3T 6/COiwNT t 'ti043 T R I A L S  ARE SCHEDULED RETWEEN THREE AND S I X  HOURS 
r;093T d / C O V i a 4 k 7  v AFTER L U V C h  RY CtIOICEt BASED ON THE SCHEDULING 
L 0 9 5 T 0 / C OM YF, T t OF OTHER M€CTCpL EXPERIMENTS I N  THE: DATA BASE. 

0 9 3 T b / C OM E; T t TtiE START TINE I S  ARBITRARILY PLACED AT THE BEGINNING 
:,'i U 9 3 T IJ / C O Ivi ~4 bJ T P OF THE TEST PHASES, AFTER THE PREPARBTION PHASE. 

MU93T b/COM+WT t TEST PhASES OF M093 MUST r.lOT BE PRECEDED R Y  TEST 
i4 cl9 5 T b / C OiriiJII ! T P PHASES OF F1092, Fn131~ M 1 7 1 ,  OR VIGOROUS EXERCISE 
b1U 9 3 T b / C 0 14 Y PI T v fly THE SAME SUr+JECT WITHIN THIRTY MINUTES. 

FiU93TD/COM'JIFVT t SGN,E I r \ lH IBITS ARE INCLUDED UNDER Y131 t  OTHER I N H I B I T S  
F lC)33T~  /C0MVqhT t ARE NOT FlEEnED SECAUSE O F  PREPARATION AND POST- 
h093TO/COMMRT v EXPERIMENT TIMES REQUIRED O F  THE SUBJECT. 
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I ' ~ C , ~ ~ T I ~ / C O I Y  ~ 1 h T  t I\C,SCJ'4f'l IuN: TIiE F5S I S  OCCUPIED THROIJGHOUT THE TRIAL; 
IL lr4.37 C/COM,4N'T , THE ESS IS ACTCMLLY REQUIRED FOR EXPERIMENT 
i k 1 3 g d T  u/COikistr,T P SUPPORT OFJLY DtIR ING TEST PHASES. 

i b l U 9 J T 1 / T I T L E  v TRIALS FOR THE F IRST SI-JRJECT 

iE TASKS NAMED. 

Tt i IALS F3R THE THIRD SUBJECT 
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PPELIf l I ILARY EXPERIMENT DATA BASE 

i w i  131 A O / T  I TLE 8 t i W A l J  UE ST I HULAR FUPJCT I O N  
I.; 1 s I A u / T I T LE I i4CDE. 4 - SEMICIRCULAR CANAL TEST 

1 3 1 A 0 / C OMMNT 8 REFETITIONS FOR E4Ct-i SU3JECT SHOULD SE NO CLOSER THAN 
i4 1 3 1 A U / C OMW!l I EVEPY S E C O h q  DA.Y I EVENLY SPACED. 

1 3 1 A o / C o M v r d  8 THE. ~ I ~ I ~ N M  FSEGIJENCY OF TWO ~ A Y S  IS SELECTED FOR 

LI 13 1 I\ ct /COIY*L~P:T 8 i-loii~s ori THE S T A R T  TIME IS ARBITRARY, GESIGNEO 
1.1 1 3 1 A ct /C  OM;\INT 8 EACH SURJECT. A TOLERANCE O F  PLUS OR RINUS NINE 

i; 1 3 1 A c1 /C 0M:w T t TO PERMIT FLFXIPILITY ONLY I N  THE TIME OF DAY 
C 131AU/COivl*Ir:T 8 FOR THE S T A R T  OF EACH REPETITIOY. 

ibl  131A 0 /CON qr:T I A T I ‘ I E  HE(31JIREMErJT OF TEN DAYS IS SELECTED AS AN 
PI 1 3 1 A o / c OM ~1 r J T A i t e I T Y A L i Y  M A X I M l I M  FOR THF THREE T R I A L S  PER 
1.1 13 i A U /CO~JI~,I&T 8 SUPJECT T O  GF SCHEDULED F A R L Y  I N  THE MISSION. 

! - I l J l A O / T  I i V E  I 01:16:00, 1o:oo:oo 
i v i  1 3 1 A Ir /C OM!$: T I EACH T H I A L  pl.)ST ?E PRECEDED BY AT LEAST ONE HOUR OF 
I ‘1 1 3 1 A G / C OMMN T 8 F A 5 T I r l G  l3Y THF SUOJECT. 

Fi131A 1 / T I  TLE 8 THIALS FOR THE F IRST SUBJECT 

IC? 13 I& 1 / C  O w q I i T  8 Tt ih tE  TRIALS E A R L Y  I N  THE MISSION 

Id 1 3 1 A 1 / c 0 IVI 1\7 r 1 T v THE F O L L O W I E J G  I N H I B I T S  ARE FROM THE TASKS NAMED. 

M 1 3 1 A i / I N H I f j ~  1~1092T1 v - O O : O Z : ~ O ,  no:oo:oo 
IY 13 1 A 1 / I IJH I E3 8 VI0 9 3 7  1 8 -00:01:00, 0o:oo:oo 

b i 1 3 1 A 2 / E Q d I V ~  M 1 3 1 A O  

N 1 3 1 A 2 / T I T L L t  3 TRIALS FOR T I E  SECOND SUBJECT 

~~1131 A2/COM+lPJT I THREE TKIALS EARLY I M  THE MISSION 
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PRELIMINARY EXPERIMENT DATA BASE 

1~1131A2/PKI  , 30 

ivi 1 3 1 A 2 / C 0 Fl M PI T I ALL TtiilEE CHENMEN SHOULD ACT AS SURJECT WITHIN A 
1.1 1 3 1 A Z / c OMMr J-f  P SIXTEEh-HOUR PERIOD. 

LI13 1 A 2  /C 0Mi.l t jT t THE FOLLO\J IP iG  I N H I B I T S  ARE FROM THE TASKS NAMED. 

PI 1 3 1 A 2 I l\lH I ti I M 0 9 2 1 2 P -00:02:301 0O:OO:OO 
h13 1 A,?/ I i J I i  I t3 t M093T2 v -00:01:00, oo:oo:oo 

bi131A3/TITLE t Tt i IALS FOR THE THIRD SUBJECT 

M 1 3 1 A 3 I C  0M:JIPJT P THFEE TRIALS EARLY IF1 THE MISSION 

i4131A3/COMvNT, ALL THREE CREiJMEN SHOULD ACT AS SJBJECT W I T H I h  A 
14 1 3 1 A 3 /C OMMhT P SIXTEEN-HOUF? PERIOD. 

~Ji15lA3/ENABLE. t lvr131 A 1  t 000:16:00, 00:16:00 
i\i131A3/ENAHLEt M 1 3 1 A 2 ,  -O0:16:00, 00:16:00 

1.1 1 3 1 A 3 / C OiklMhT t ThE FOLLOWING I N H I R I T S  ARE FROM THE TASKS NAMED, 

Fi 13 1 A 3 /RES , CREWC v OO:OO:OO, oo:n0:30 
1.1 1 3 1 A 3/HES , A N Y  t OO:OO:OO, 00:00:30 

M131A4/EQUIVt  M 1 3 1 A 1  

i4  1 3 1 A 4  /C  O i W  t IT  I THREE TRIALS LATE I N  THE MISSION 

M 1 3 l A 4 / P H I  p 32 

M 1 3 1 A 4 /C OI4MPlT I A TIME REQUIREMENT OF TWENTY DAYS IS SELECTED AS AN 
M131A4/COMMNT I AHBITRARY MINIMUM FOR THE THREE TRIALS PER 
14 1 3 1 A 4 / C 0Mt.ilF.J T t SUBJECT TO BE SCHEDULED LATE I N  THE MISSION. 

i413 1 A 4 T I ME I 20:00:00, 26:OO:OO 

fvl131A5/EQUIV1 M 1 3 1 A 2  
M131AS/PRI, 33 

bil31 AS/COMMNT t SEE COMMENT ON T IME UNDER M 1 3 1 A 4 .  
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PRELIYIhAHY EXPERIMENT DATA BASE 

2o:oo:no, 26:orl:oo 

I41 3 1 A / E Q U 1 V V131A3 

34 

SEF Co4MEt.JT 011 TIME [JNDER v131A4. 

20:00:no, 2~:oo:oo 

Mi 31AOILJELETE 

~ i W A t s l  VESTIRIJLAR FUFICTION 
9c)DE: [3 - SPATIAL LOCALIZATION TEST 

Th IALS SHOULLI 3E SCl+Ef?ULED EARLY, MIDDLE, AND LATE 
1 1 4  THE MISSION FOH EACH SUBJECT; A FREQUENCY O F  
rJIFJE 9P.Y‘; I S  COMPLETELY ARBITRARY 

F A C t t  T R I A L  MUST 3E PRECEDEO BY AT LEAST ONE HOUR OF 
FASTING 3Y THE SIJRJECT. 

/ V I  1 3 1 f \  1 /EQU I v t M 1 3 1 R 0  

TRIALS FOR THE F IRST SUBJECT 

35 

VODE S SHO’JLD NOT RE CONDUCTED ON THE SAME DAY AS 
MODE A FOR THE SAME CREWMAN. 

M131Alt -00:12:00, 00:12:00 
M 1 3 1 A 4 r  -00:12: 00, 00: 12:oo 

THE FOLLOWING INHIBITS ARE FROM THE TASKS NAMED. 

CREN A t  OO:OO:OO, 00:00:45 
ANY t 0O:OO:OOt 00:00:45 

M131HE/EQUIVt M131PO 
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K 1 3 1 1 3 i / T I T L E t  THIALS F O R  THE SECOFjD SURJECT 

I,; 1 3 1 1 2 / C 0 M ~ I  r I  1 , ALL 'FtiHFE CREWMEN StiOlJLD ACT AS SIJRJECT WfTHIN A 
F; 1.3 1 D 2 / C ON tlh T t SIXTEEN-HOUR PERIOD 

1.1 13 1 L13/ T I TLE P TKIALS FOR THE THIRD SIJRJECT 

It? 1.5 1 U 3 I NH I D I M 1 3 1 F 3 P -00:12:00,  00:12:00 
1'2 1 3 I U 3 /  I N t i  I I3 I -00:12:00, 0 0 : 1 2 : 0 0  I\? 1 3 1 A 6  I 

M 1 3 1 I3 3 /  C OIVIb.1NT v THE FOLLOWING I N H I R I T S  ARE FROM THE TASKS NAMED. 

1.1 13 113 3 / I IJH I B I P! 0 9 3T 3 I -00:01:15,  oo:oo:oo 
Pi151U3/KES, CREd C, 0 0 : 0 0 : 0 0, 0 0 : 0 0 : QS 
Pi1 3 1 B 3 /  RE 5 I ANY t O O : U O : O O ,  00:00:45 

b'i 1 3 1 tj u /DEL ET E 

M171AG/TITLE, fd171 - META@@LIC ACTIVITY 
M ~ ~ ~ A O / T I T L E I  VODE A - RESTING flETAROLXC RATE AND BICYCLE ERGOMETRY 
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' ' 1  1 7 1  Au/COP'I~~~I '~T I r,SSu V T I U I J :  T'iE FSS IS OCCUPIED THROUGHOUT THE TRIAL;  
-'I 1 7 1 1 s  1, / C 0 14'41 IT  t TtiE E5S I S  r\CTUALLY 9EQUIRED FOR EXPERIMENT 
I ~ ~ J . ~ ~ A ~ . J / C O I V ~ ~ ~ I  rT I S W P W T  'NJLY DIJRIIUG TE5T PHASES. 

1 7  1 A I /C Gjsli !hT I ALL 49ilFS OF '1171 Fof? THE SAME SlJnJECT MUST RE 
f.117 1 H 1 /C OPr I I <T I SCttFDIILF13 AT 4PFPOYIYATELY T!iE $AM€ T I K E  OF DAY 

i.i 1 7 1 A 1 / C OM: '11 1 T I TEST Pl ikSES OF M0q3 V1JST tJOT OCCIJR LESS THAN THREE 
h l  ~IA~/COI. I~VI I~TI  WURS P H W H  TO TEST PHASES OF M171. 

I C 1  17 1 A 1 / c  014-4t 11 I C;OIvt: I r \ lHIRITL; AKFI IFjCLlJDED UNDER t1093. 
X~~~/ \ I /CCJFI '~~~~JT I SOP 'L I I 1H I t3 I TS ARE INCLUDED lJNl7ER LUNCY 

4 17 1 A;L/EQU I V I FI 17 1 A 0 

bi1-71A2/TI TLE: I THIALS FOR TYE SECOND SUSJECT 

i.117 I k ;r c 014:sro I TEST PHASES OF M 1 7 1  - VODE A MUST BE PRECEDED BY AT 
tJ1171AZ/COMh?fiT t LEAST THREE IiOUPS O F  FASTING BY THE SUOJECT. 

r-41 7 1 A ~ / C 0 ~ ; l f l T  I b L L  MOOES O F  Y171. FOP THE SAME SUBJECT MUST RE 
:'! 1 7 1 A 2 / C Or4 LI PI T I SCHED!JLED AT APPROXIMATELY THE SAME TIME OF DAY. 
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W/tL1441NARY EXPERTVENT DATA BASE 

lb’i 1 7 1 A 2  /Ci)iWlJltJ’I t TE.51 PliASEC, OF M093 MIIST NOT OCClJR LESS T t M J  THREE 
bi 1 7 1 A 2 C 014Wi T P I iOUfiS  PRIOR TO TEST PHASES O F  M 1 7 1 .  

i . ’ l 171AJ/T I  [LE, Ti?IALS FOR TCiE THIf?@ SUBJECT 

i l l  7 1 A 3 I P R I  P 26 

F‘, 1 7 1 A 3 / C 0 1.1 ’&! T 9 ALL MODES OF *A171 FOR THE SAME SUBJECT MUST BE 
141 7 1A3/COPlq4t  JT P SCHEDULED A T  APPROXIMATELY THE SAME TIME OF DAY. 

1 7 1 A 5 c c) ~+sr: T TEST PhASES OF 1:093 MUST NOT OCClJR LESS THAN THREE 
I v n l  71A3/COI*T:+!i’lT P tiOUHCJ PPIOH TO TEST PHASES O F  M 1 7 1 .  

i d 1 1  71&3/COIY +WT t TttE FOLLOWIr!G I h H I H I T S  ARE FROM THE TASKS NAMED. 

1.1 17 10 0 I T  I I L L  t 
~ ~ X I W T I  u t  MODE: R - UbJSUITED MAINTENANCE AND CONSTANT WORK TASKS 

W T A  3OLIC ACTIVITY 

141 71HU/COMMtlT v voDt  n HAS RECENTLY PEEN CANCELLED R Y  MSC AND WILL BE 
M 1 7 1 tj L: / C OMMI IT t DELETED FROM TtiE DATA BASE ALONG WITH A 
I*? 1 7 1 R 0 / C OMYFI T t RESTR\JCT\)RI’IG O F  THE TASK DESCRIPTIONS FOR 
I 1 1  7 1 tj u / c OM, 41 IT  P ME[jIC/\L EXPERIMENTS. 

rqil71Ulr/PRI P 0 

i 1 1 7 1 U 0 / C OM iJlN T v TRlALS SHOULD BE SCIIEDULED EARLY, MIDOLEV AND LATE I N  
i.; 1 7 1 t 3 0 / C 014 M I4 T P THE MISSION FOR EACH SUBJECT8 A MINIMUM TIME OF 
i~l17180/C0t4W4T P EIGHT DAYS RETWEEN TRIALS I S  ARBITRARY. 
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t ~ i i 7 i ~ o / c o I w t \ r  r Tt'E START TIME IS AHPITHARILY PL4CED AT THE UEGINNING 
'*I 1 7 1 13 C, / C 014 :.I tuT t OF T t F  TEST PiiASESt 4FTER THE PREPARATION PYASE. 

lit1 7 1 t3 3. /COMbINT P ALL YOUES O F  4171 FOF THE SAME SURJECT MUST RE 
:.I 1 7 113 1 / C OMYNT t SLHEflI ]LEI) AT APPROXIYATELY TYE SAME TIME OF DAY 

Is1 1 7 1 H 1 /C OIVIqI,dT t r\ L A T E  * M O R N I N G '  OPPORTUNITY I S  S E L E C T E D  ARBITRARILY. 

i 4  17 1 B 2 /E QU I V I 

M171U2/TITLE P TRIALS F3H THE SECOND SWJECT 

M 1 7 1 [> 0 

F1 1 7 1 t32 /C  OMiV1N T t r\LL MOUES O F  Y171 FOR T t E  SAME SlJnJECT MUST RE 
M17lB2/COMMNT, SCHEDIJLE'I A T  APPROXIMATELY THE SAME TIME OF DAY. 

h17 1H2/COM?iINT P A LATE  MORNING* OPPORTUrJITY IS SELECTEU ARBITRARILY . 
F117 182/COMNNT v TEST PtrASES OF M033 PUST N O T  OCCIJR LESS W A N  Tt1REE 
M171H2/COMMNT v HOURS PRIO17 TO TEST PHASES O F  M 1 7 1 .  
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PkELIMIKAHY EXPERIMFNT OATA BASE 

:q17 1 H 3 T I T LE I TRIALS FOR THE THIRD SIJSJECT 

C117 1 t3 3 /C 0 MMh T t ALL MODES OF Mlfl FOR THE SAME SUBJECT MUST RE 
M17183/COMMNT P SCHEDULE/) AT APPROXIMATELY THE SAME TIME OF DAY. 

M17183/ENA8LE P LUNCH, 00:04:1S, 00:07:15 

P417103/COMYNTp A LATE 'AFTERNOON' OPPORTlJNITY IS SELECTED ARBITRARILY 

F.I 1 7 1 U 3 / C  OMMNT I TEST Pb1ASECj OF M093 MUST rJOT OCC119 LESS THAN THREE 
M171B3/COMMNTt HOURS PRIOR TO TEST PHASES OF M171. 

M 1 7 1 k3 3 / C 0 I V N N  T I THE: FOLLOWING I I W I R I T S  ARE FROM THE TASKS NAMED, 

C117 1H3/ I NH I R t MO 92T  3 I -00:02:40, 0O:OO:OO 

14 I 7  1U 3IRES , CHEi.4 C I  -oC:00:30 I 00: O0:55 
i417183/RES , ANY p oo:oo:r)o, QO:00:40 

1.11 7 1 C  0 /TI TLE YETAHOLIC ACTIVITY 
M171CO/TITLE, YOGE C - S\IITED b?AINTENANCE AND CONSTANT WORK TASKS 

~ Y ~ ~ ~ C O / C O M M ~ J T  t YO@E C HAS RECENTLY REEN CANCELLED RY MSC AND WILL BE 
M 1 7 1 C  O/COMMNT I DELETED FROM THE DATA RASE ALONG WITH A 
i417 1 C 0 / C 0 r4 y r 1 T I RESTRUCTURING OF THE TASK DESCRIPTIONS FOR 
pi17 O/COtqJIMNT t MED I C A L  E XPER I NE NTS 

Pi1 ~LCO/COMMNT I TRIALS SHOIJLD t3E SCHEOULED EARLY, MIDDLE, AND LATE I N  
M171CO/COMMNTt THE MISSION FOR EACH SUBJECT; A YINIMUM TIME OF 
M 1 7 1 C 0 /C OMH NT t EIGHT DAYS RETWFEN TRIALS I S  ARRITRARY. 

M 1 7 1 C 0 / C 0 MMFJ T t ASSUMPTION: THE ESS IS OCCUPIED THROUGHOUT THE T R I A L $  
PI1 7 1 C 0 /C  OMMNT t THE ESS I S  ACTUALLY REQUIRED FOR EXPERIMENT 
M171CO/COMMNTv SUPPORT ONLY DURING TEST PHASES. 

M 17 1 C  0 /RES, ESS, -00:00:15, 00:01:45 

M ~ ~ ~ C O / C O M M N T I  THE START TIME I S  ARBITRARILY PLACED 15 MINUTES 
M171CO/COMMNT I BEFORE I N I T I A T I O N  OF THE TEST PHASES. 
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> I 1  7 1 CL/HES , CqEiN 0 ,  -nn:no:i5, oo:oi:45 
b i  17 1 C 2/RE 5 , ANY t oo:oo:c)o, 00:01:10 

P-117 1 C a/EQU I V P 

111 7 1 C U T  I TLE t TRIALS FOR THE THIRD SUBJECT 

w 17 1 C 0 

X17 1 C 3 /C 0Mr.1 t 4T p q L L  ' IODES O F  74171 FOR THE SAME SIJqJECT MUST HE 
1.11 7 iC;S/COI'.lr.irdT t SCHEi3IJLE3 AT APPROXIMbTELY THE SAME TIME OF DAY. 
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;.i 1 7 1 C 3 / I fJ i i  I 5 I V 0 '32 T 3 P -00:03:10, 0o:oo:oo 

r*iS06Al/COMb1KT P S P E C I F I C  CREWllEFl ARE-: ASSIGNED ARBITRARILY AS SUf3JECT. 
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R R I T R 4 R I L Y .  

VI 5 0 A 122 /C OM ?IN T t A L L O C A T I O N  O F  TWO T R I A L S  OF MODE H TO THE F I R S T  
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PHELI4INARY EXPESIMENT DATA RASE 

M 5 0 dU 2 /C 0 MV i\l T v MlSSION IS ARBITRARY. 

?I ti 0 YB 0 DE LET E 

14509A /COVIMNT * FIRST SUBJECT - TETHERED FLIGHT FOR 20 mi. IN SHIRT- 
YSOYA /COMb~IJT t SLEEVES 
M509A / C o i w r d  I FIRST SUBJECT = FREE FLIGHT FOR 1 HR. I N  SHIRTSLEEVES 

h1509A /COMyllT t ASSIGNMENT OF SPECIFIC CREWMEN AS FIRST,  SECOND, AND 
t~:S09A /COMMNT t THIRD SIMJECT IS A R R I T R A R Y  

,".1509A /COMrAi\ITt ASSUMPTIOM: O V E  CREWMAN PERFORMS PREPARATION AND 
twi509A /COMyNT P POST-TEST PHASES 0- THESE TIMES ARE ASSIGNED 
i4509A /COMMNT t AHUITRARILY, 

01:16:00p 26:OO:OO 

1\1509€3 /COMMNT , THE IVPOSED SEQUENCE AND TIMES BETWEEN TASKS MAIN- 
t4509U /COMYhT P TAINS NITROGEN PARTIAL PRESSURES AT ACCEPTABLE 
145096 /COWWIT P LEVELS. 

145098 /ENABLE P M509A P 05:OO:OO 
M509B /RES, EXPTWO t oo:oo:oo, 00:01:00 

bI509H /COMyNT v FIRST SUBJECT = FREE FLIGHT FOR 1 HR. I N  SHIRTSLEEVES 

r.15098 /RES, CREN AI -00:00:25r 00:01:15 
Vi5096 /RES, ANY P oo:oo:oo, 00:01:00 

M509B /COMMKT, ASSIGNMENT OF SPECIFIC CREWMEN AS FIRST,  SECOND, AND 
M5U96 /COMMNT t THIRD SUBJECT I S  ARBITRARY. 

F.15096 /COMMNT v ASSUMPTION: O W  CREWMAN PERFORMS PREPARATION AND 
h5i]96 /COMMrdT, POST-TEST PHASES -0 THESE TIMES ARE ASSIGNED 
M509f.3 /COMMPJT t ARBITRARILY, 

M509C / T I T L E  t ASTRONAUT MANEUVERING EQUXPMENT 
lvi509C /TITLE, THIRD RUN 
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PHE L I r 4 I l q A R Y  EXPE!?IMEF\IT DATA BASE 

01:16:00, 26:00:00 

C;SO9C /COiMibIriT v ~ 5 S l G ! i ~ t . f l T  OF s p m n c  CREWMEN AS FIRST , SECOND, AND 
M509C /COMIqNT v THIRD SV'\JECT IS AREIITRAQY 

h504b /c014t.?IJT P TbE I'~JPOSE9 SEQUEVCE APJD TIf4ES RETWEEN TASKS MAIN- 
bi509L.J /COMt4NT P TAl lJS N I T R O G E N  PARTIAL PRESSURES AT ACCEPTARLE 
K5U90 /COMwI\fT P LEVELS 

bi509D /COi\I:#JT , SECOPJD S1113JECT - FREE FLIGHT FOR 1 HRe IN SHIRT- 
N50YU /COMMIJT P SLEEVES 

11150YU I R E S  , CREW E t  -00:00:25, 00:01:15 
1;1509D /RES t A N Y ,  oo:oo:oo, 00:01:00 

Pi50YD /COMr.ItJT t ASSIGIJi4ENT OF SPECIFIC CREWMEN AS FIRST, SECONDv AND 
M509C /COMMFJT t TI i IHD SURJECT I S  ARBITRARY 

i4509U /COi4MFJT I ASSUYPTION: ONE CREWMAN PERFORMS PREPARATION AND 
M509D /COMMNT v POST-TEST PHASES 0- THESE TIMES ARE ASSIGNED 
M W ~ D  /COMYtiT , AHBITQARILY. 

~ 5 0 9 ~  /TITLE, ASTRONAUT MANEUVER1 l4G EQUIPMENT 
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01: 16: no, 2o:oo: 0 0  

t*'S 0 9F / C OI~IM! .~T t T l i F  I IPOSED 5EQUENCC At40 TIMES RETWEEN TASKS MAIN- 
ib'6503F / C O b t t i T  I TAIrJS NITROGEN PARTIAL PRESSURES AT ACCEPTABLE 
F*ISO9F /COM:.1FJT 8 LEVEL';. 

F 509F /COlllrdNT P ThIktLl SUEJECT - FREE FLIGHT FOR 1 HR. I N  SHIRTSLEEVES 

Fi509F /RES, CHEW C, -OO:OO:25, 00:01:15 
:45uC)F /RE5, AI4Y P oo:oo:oo, 00:01:00 

A509F ICOMNNT P ASSIGNIuiENT OF SPECIFIC CREWMEN AS FIRST, SECOND, AND 
;7509F /cOIw,NT P THIRD SUBJECT I S  ARRITRARYe 

iq509F /COMMtJT t ASSUYPTION: ONE CREWPAN PERFORMS PREPARATION AND 
1;150g~ /comqrJT , POST-TLST PH4SES 0- THESE TIMES ARE ASSIGNED 
f-1504F: /COMMNT t ARBITRARILYe 
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I4SlLE /T ITLEI  *IA'IERIALS PROCESSING I N  SPACE 
h S 1 2 f i  /T ITLE,  COMPOSITE STRUCTURE 
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t'F'E L I "1 I I.4 A R Y i7 X PE R I " 1 ~  \J T D A T A B 4 SE 

01:16 :no ,  26:oo:oo 

LLJU9/.\ / P R I  , 11r3 
5UI)gA /Ot3JECv 1 ~ 1  

b U 0 9 A  /COIYI~IIT t ~t.PLOYI~IENT ON THE F I F T H  MISSION DAY I S  REQUIRED. 

suow /TIME, 05:00:00, Oh:00:00 
Si309A /KE5, A k Y  P oo:oo:oo, 00:00:21 

L O o 9 A  / C O i q f i l N 1  t AFTER ~ E P L O Y I ~ E N T  P PEPTODIC REALIGNMENTS AND 
L U U 9 A  /COk*ntJT  v ASSOCIATED IIPDATES ARE REQUIRED TO KEEP THE 
SbO9A / C O t w N T t  EARTH'S ATMOSPtiERE NJT OF THE EYPERIMEhT F I E L D  
5,OOYA /COM~~l l17  I OF V I E K ;  THESE TbSKS A R E  NOT S C H E D U L E D  HERE. 
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S O ~ S F ; ~ / T I , J I E  I 10:00:00, 11:oo:oo 

SO lSF,2/COMi4NT P SEE SO15F1 F O R  ACTUAL CREW-TIME REQUIREMEPI'TS. 

SOlSFZ/HES, A N Y  1 P OO:OO:OO, 00:00:08 
00:01:00, 00:Ol:OH 5UlSF2/t?ES, AhY2, 

5 0 1 5 F 2 / k E S ,  AIdY3v oo:02:00, 00:02:20 

S 0 1 5 F 2 / C O M Y t l T t  orqE YII\tuTE I S  ALLOWED ARBITRARILY FOP, TRANSLATION TO 
5015FZ/COMYNT t AND FROM THE COMMAND MODULE. 
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h U  14/\3/COMi4E'T v TkL LVE hOUYS f3CT.IFEFd STOWAGE AND SET-UP ASSURES THAT 
hLIlYAS/COI\Ii'~F~T I TtIE I K X T  OPP9RTlJNITY FOR SET-UP WILL OCCUR ON A 
Sct 13F3/COM1blb!T I I>lF-FERENT CPFW DAY 

WI~A~/COIVIWI ' I  I ThO Gi3OljPS OF OBSFRVATIONS ARE LIESIRED FOR SO19 WITH 
5U lYAdC0141IfiT I A P i I rJ IP IJ f l  O F  F I V E  DAY5 BETWEEN TYEM. 
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5 0 14 L3 1 / C Or+lt~l J T I THE AUTI-SOLA? SCIEbIT IF IC A I R L O C K  I S  REQUIRED; AN 
s 0 1 9i3 1 c OiJl, 4r: '1 I ASSUMED SEQIJENCE OF TASKS I S  GIVEN UNDER S01qA1. 
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T’hELI ‘4 IEJARY EXPEPIYFNT DATA RASE 

SO ~~UIJ /DELF;TE 

5019C /T ITLE,  ( I V  STELLAR ASTRO‘JOMY 
S U l Y C  /T ITLE,  EWOSIJHE SEolJEwCE FOR ONE STARFIELD 

Sd19C /COFIMtdT v THE SO19 SPECTROGRAPH SHOIJLD NOT RE MOUNTED FOR MORE 
SO 1 9 C  /COiqVt;T t TI~AN TWELVE HOllPS TOTAL RETWEEPI OHSERVATIONS. 

SO19C /COivlhqv:riT P ASSUYPTION: CMG MOMENTUM DtIMP MANEUVERS CAN BE 
SOl9C /COlvlhlb:T P C,USF’ENDEr) Dl1qIPG A PERFORMANCE OF SO19 OR S073r 
SO 1 9 C  /COM;dhT t AS L O V G  AS THESE TASKS ARE PERFORMED ON NON- 
SO 1 9 C  /COMf.IIFJT P CONSECUTIVE ORBITS. 

b U 1 9 C  /COidyt \T P TFtL ANTI-SOLAR S C I E N T I F I C  A I R L O C K  IS REQUIRED; AN 
s o w c  /COl+l:rlr!T ASSUMED SEQIJEUCE OF TASKS IS GIVEN UNDER S019A1. 

sUl9c /ENAHLEV (LA51 lSO19b4t 00:03:flO, 00:09:36 

SOlYC /COMMNT t TtiE 25Tti STARFIELD I S  ARRITRARILY SCHEDULED AFTER THE 

S o i 9 c  / C O M ~ ~ N T  P TtlE S9ME D A Y *  
Sd19C /COM;dEdT P LAST GHO~JP O F  THREE NIGHT-PllSS OBSERVATIONS ON 
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I) i : 16 : n 0, 26 : o o : r) o 

F - I C H  r ~ A Y S  ARK X ~ ~ E R U L E D  AR~ITPARILY RETWEEN ~ 0 2 5 ~  
A i u l j  S320A2  TO F'IIT THE SECOIJD SET OF OBSERVATIONS 
F u k  SO20 AS LATE I N  THE MISSIOr1 AS POSSIBLE. 

I ! \ / /X- !?AY SOLPf? Pi-lOTOGRAPIiY 
f3IAS CtiF.cI< 

8 I) 

I\ScJUr-?PPIOII: TttE 6 T A S  C H E C K  IS GOOD FOR 28 DAYS. 

1 I 1  
O1:16:90, 26:OO:OO 

Tt:F SOLAR SCIENTIF IC  AIRLOCK IS REQUIRED; AN ASSUMED 
SEQIJENCE OF TASKS IS G I V E N  [JNnER S020A1. 

S1120F 1 , 00:OO: 35 

A G I A S  CHECK "IIUST FOLLOW THE F I R S T  SET-UP. 
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SULUCU/COIJI nr!T I ~Xf’C)5~Jt<E “I \ iST OE 8lARF t3ETWFEN F I V E  MTYUTES AFTER 
5b2UC~/COlJl :~l t r l  P SUPIF I SE AN[, F I V E  it“ I tJUTES PEFORE SUrrSET 

S U 2 U C U / R E 5 ,  DAY v -oo:  00 : 0 5 ,  n o  : no : 35 

S 0 2 b C 1 / C O M ~ t . ~ T  t ,~SSUMP rxoii: TIME M J K ~ J T E S  ARE ALLOWED ARBITRARILY TO 
j u 2 o C 1 / c 0 14 ~ 7 ;  J T t PI-IEPARE FOH AN EXPOSIJRE AND TWO MINUTES ARE 
5 ti 2 uc 1 / c  olv iwr iT t ALLONFD lFTEH THE EXPOSURE. 

SU2UC3/LQUIVv SO2r)CO 

SUZUC4/EQUIVt S02OCO 

5 0 2 c) c cr / c  0i4C’rJl  t SEE COMMENTS UNDER S020C10 



. r  . .  
c35 



. .  . .  
C36 

PPELIL'f  FiAFtY EXPERIMFNT DATP RASE 

S020GO/TITLEv I J L / X - R A Y  SOLAQ PHOTOGRAPHY 
S ~ ~ U G O / T I T L E ~  FI VE-MINUTE EXPOSURE 
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S073A I T I T L E I  rJFGENSCHE I rJ/ZOD I AC AL L IGHT 
Sti73A / T I T L L I  PHEPARATIOK 

S073A /PRI ,  58 
SO7;jA /OBJECI 1t1 
CJCi73A /TIIVIEI 

SO73A / C O I I ~ I N T  I TbE ANTI-SqLAR S C I E W T I F I C  AIRLOCK IS REQUIRED; AN 
5 0 7 3 ~  / C G r w J  I ASSUMED SEQUENCE OF TASKS IS GIVEN UNDER S019A1.  
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0 1 : 16: no, 26: on: 00 

so ?31!1c /c01*1011 J T  I Thlt SECOhD T R I A L  O F  SO72 SHOULD RE DELAYED UNTIL  THE 
5 u  756;: / C O I W F ~ T  , Pt3INCIPAL IVVESTIG9TOP HAS COMPLETED HIS 
5 u 7 3 !3 2 / C 0 ih P i  T P A ~ A L Y S I S  OF THE F IRST TRIAL;  I T  I S  ASSUMED THAT 
5 0 7 at: z / c o I.,~ ur lT I THE. TIME RLO\IIi?FD TO COMPLETE FOUR T P I A L S  O F  
5 U  ~ ~ ~ ~ ~ / C O P I I . / I I . ; T  v TU27 I b l  THE AI\JTI-SOLAR SCIENTIF IC  A I R L O C K  I S  
S J 73f-12 /COIJII~I.IT t SUFFICIE'FIT FOR THIS  PClRPOSEo 
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PFELIYIhARY EYPEPIMEPIT GATA RASE 

SU 73CZ/COMYb!1 v TPE AbJl' I -SOLAS S C I E N T I F I C  AIRLOCK IS REQUIRED; AN 
Sb73t~/CO1bwFiT v ASSUMEL? SEC\JENCF: OF TASKS IS GIVEN UNOER SO19Alo 

5 0  73UL/COl~ltv1Prl v A S S W O T l O N :  CMG P4'3MFF.ITUH DUMP PANELIVERS CAN BE 
S0736i?/COM~'ll\lT v SUSPENDED DI!QIhG A PERFORMANCE O F  5019 OR 5 0 7 3 ,  
~ O ~ ~ E ~ / C O I U I  4hT v 41s LOMG 4s THESE TASKS ARE PERFORMED ON NON- 
5cl73kd/COM:~t'T v C6f;SEClITI VE O R 3  I T S  

5 u 7 3t5 3 / C 0 1 4 ,  .IP a T v THE AIP!TI-SOLAR S C I E x T I F I C  A I R L O C K  IS REQUIRED; AN 
s 0 7 SI3 3 /c OiY WJT v ASSUMFt; SEwtlFI'!Cf? C F  TASKS IS GIVEN UNDER SOl9Al. 

Sb 73!3S/PRI I 67 

5 U  73b5/RES, A N Y  I - 0 0 : 0 0 : 1 3 1  0 0 : 0 0 : 5 2  
SU73f35/ENAHLE I S073E 4 v 00:03:00 

SC73i36/PRlt 68 
S07336/ENAHLEv S073P5v 00: 03: 00  
SU73B6/RESv ANY I -oo:oo:i3, oa:o0:52 
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PFEL I M I I u A R Y  FXPERIMFP.!T DATA BASE 

S 1 /+9 A CI /T  I 1 LE t 
5149AO/T ITLEt  

F'FE1 ICLE.  COLLECTION 
PtIEP AR A T I Oh 

si 4 9 A L / C Oivl~dr IT t T h E  PAdTICLE-COLLECTION PACKAGE I S  MOUNTED AT THE END 
S 1 49A L / C O i 4 p ~ i  :T t OF THE T!+JEPiTY-EIGHT DAY MISSION FOR EXPOSUQE 
5 1 (+4 A2 /C OIqlifliJT t BETdEEld PlISSTO?ISi THIS TASK MUST OCClJR LAST I N  
Slq9&L/COM:4hT t THE SEQUENCE FOP THE ANTI-SOLAR S C I E N T I F I C  
5 1 t+ 9 A 2 / c OiLl:61\!7 t ALFtLOCK. 

5 1 4 9 A i / c 0 l i l Y  Pi T t THE. TIME REGUIREVFNT IS ARBITRARY t DESIGNFD TO PLACE 
5 1 4 4, A 2 / C O k i m T  t S149A2 NEAk THE END OF THE MISSION. 

S145AL/COMXNT t THE ANTI-SOLAR SCIENTIF IC  AIRLOCK I S  PREFERRED; AN 
S149A;/COK*4NT t ASSUMED SEQIIENCE O F  TASKS IS GIVEN UNDER S019A1. 
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5149b /COi9,tlr,T I wF-: AYTI-SOLAR SCIENTIFIC AIRLOCK IS PREFER RED^ AN 
SlqYI? /COP! . INT P 4SSUMETJ 5EOIJENCF O F  TASKS I S  GIVEW UNDER S019A1. 

TUU3E1 /COM,dt:T I Tt iE  OPPORTUNITY FOLLPNING EREAKFACJT WAS SELEC’TED 
TOU3E1 /COM:J !~T 8 AHDITRARILY . 

TU S SEE. /T  I TLE I Ib-FLIGHT 4EROSOL ANALYSIS 
7 0 0 3 E P / T I T L ~ v  EIAFjD-I.(ELD MFPSURFMENTS I N  CM, A M / O ~ S  HATCHI 8 CQ 

T U U ~ E ~ / C O M M M T  P Tt i t i  FOUFtTEENTI-1 MISSION DAY I S  REQUIRED. 

T L I O ~ E ~ / C O I ~ I ; ~ ~ T  I T H I S  TASK MUST IM?lEDIATELY FOLLON THE STANDARD TO03 
T u 0 3 E2 / C OIvI tv \ i ,J  T 8 MEASUREMENT I N  THE CREW QUfiRTER5 THAT IS ASSUMED 
1 ~ O ~ E ~ / C O P I M N T  I TO OCCUR AT THE EN3 OF EACH MEAL PERIOD. 

10 0 3 E Z / C O M M J T  v T h E  OPPORTUNITY FOLLOWING RREAKFAST WAS SELECTED 
- 
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DATA 

:oo:  

T003E3 /T ITLE,  IP-FL I GtiT AEROSOL ANALYSIS 
TOOSES/TITLE~ t i  A Id3 - ME LD ME A SU F F MEN T 5 

BASE 

5 

I N  C M P  A W O W S  HATCH, R CQ 

nmt.vco;.lylr,i TkiIS TASK rklllST IPWErjIATELY FOLLOW THF STANDARD TO03 
T L, CI 3E 3 / C OiLli-iPj T YtASUdEYENT I N  THE CRFW QUARTERS THAT IS ASSUMED 
T ~l i) 3 E  j / C  Of41tqt IT t TO OCCUQ AT THf: ENC O F  EACH MEAL PERTOD. 

T013A /TITLEI C P E. w VE ki  I C LE 0 I STUR p P NC E 
lOlLA / T I  F L t r  W A  S E o u E r c E  

7 G 13A /COMQltJT P T k E  T I A E  REQUIREWNT I S  INTENDEO TO SCHEDULE T013A 
1 0 1 3 h  /COMYF;Tt I‘JEAt, T013P; Tol3ip, WILL NOT SCHEDULE U N T I L  THE 
T U 1 5 A  /COiui;irdT I SEVEtJTH 3R FIGHTH MISSION DAY WITH THE PLANNED 
TU 13A /COI.im:T P SCHEDlJLI”l6 OF VCDICAL EXPERIMENTS. 

T II 1 3 A  / C O l w r \ t T  P STAPT TIME OCCURS A T  THE BEGINNING O F  DATA-TAKING 

T(113E /T ITLE,  CF€W VEHICLE DISTURHANCE 
111138 /TITLE., ONVS SEQUENCE 

T013B /PRI ,  39 
70133 /OBJECv 1 ~ 1  
Tu138 / T I M E ,  01:16:00, 26:OO:OO 
T O 1 3 8  /ENABLE, T 0 1 3 A ~  GO:OO: 13 

T013U /COMMRT t STAkT TIME OCCURS AT THE REGINNING O F  DATA-TAKING 

TOl3B /RES, ANY 1 v -00:00:13, 00:00:47 
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r u25t3 /CoI.ll/ir.IT I flSSUJIPTIOr1: T'iE YIAS CHECK I S  GOOn FOR 28 DAYS, 

-00: no:  02, 00: n o :  52 T u 2 SC u /RE 5 ,  D A Y  t 
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102SL7 / T I T L E ,  
TO2513 / T I T L E ,  STONAGE 

C ( 1  F U t 1 A G H A P t i  C 3 N T A Y 1 A T I 0 N Ill E A SU H E ME pj T 



c45 

1 (127C / T I  TLE e qTF. C O t d T A M I  NAT I O N  MFASUHEMFNT 
TU27C / T I T L E ,  P i ~ E P A P A T I O N  OF PHOTOMETER SYSTEM 

runt / C O l m I l T t  ThE SOLAR S C I E N T T F I C  A I R L O C K  I S  REQUIRED; AN ASSUMED 
T 0 2 7 C  /COrdi;\!iJT, SEGUE'JCE OF TASKS I S  G I V E N  [JNDES S020A1. 

1027C /COMPIFIT P T 0 2 7 C  ~ ~ E G I R I S  THE SEOIJEIJCE FOR THE SOLAR S C I E N T I F I C  
T 0 2 7 C  /COM!k!NT t A I R L O C K .  
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A ' 1 Y  t -o r l :oo :  i o ,  oo :  01: 00 

54 
T l~27r ' , l  P 00:  00:  5 0  
A I ! Y  P - r ) o : O O :  LO, ~ u : O l . : o O  

56 
T 0 2 7 ~ 3 ,  00:  00:  50 
A h Y  P -00:00:10, O0:01:00 

TU27E / I  ITLE-, STOriA(3.E OF PIiOTOMETER SYSTEM 
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T U 2 7 F l / C O M ! N ; T  I T t l f  Ai!TI-SOLAR S C I E N T I F I C  AIRLOCK IS REQUIRtD i  AV 
~ 0 . 2 7 ~  i/cow1r!T AhSLJi'lrC SLQUENCF OF TASKS IS GIVEN UNDER S 0 1 9 A 1 .  

Tu27F1/COII*. l r~T r A C,c4;l TIME OF F I F T Y  MI'JllTES IS ASSUMED; TEN MINUTES 
1 0%7Fi/C01i,.?r:T1 I; ~ L l - 0 ' 4 3 ~  Pr7IoP TO THE SCAN FOR DEPLOYMENT OF 
T027F 1 /COiJItIIL1T t T H t  Pi~oTOYIETERs RlJD TEN MIIItJTES IS ALLOWED AFTER 
1 ~ 0 2 7 F i / C C , P i ~ : r 1 T r  T i l t  SCAY FOR RFTRACTION* 

TC27F3 /LQUIV t  T027FO 

T 0 27 F 3 / C 0 pi F\j T I SF E COMFICIJTS UNDER T027F1  e 

1027F4/EQU1V1 T027FO 
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